SUPPLEMENTAL MATERIALS
	Appendix
	Page

	Appendix-1 (Inclusion and exclusion criteria, participant grouping)
	2

	[bookmark: _Hlk210152152]Appendix-2 (The operational definition in electroencephalogram (EEG) of this study)
	3

	Appendix-3 (Methodological details regarding brain functional connectivity and microstates)
	4-7

	Appendix-4 (Basic Information Table)
	8-9

	Appendix-5 (Multiple Logistic regression of the influencing factors of
cognitive function in the Old Adults)
	10

	Appendix-6 (Differences in Brain Functional Connectivity Strength Across Different Frequency Bands)
	11

	Appendix-7 (Correlation Between Brain Functional Connectivity and Factors Influencing Cognitive Function in the Old Adults)
	12

	Appendix-8 (Differences in Microstates among Three Groups 
of Old Adults)
	13

	Appendix-9 (Correlation Between Microstates and Factors Influencing Cognitive Function in the Old Adults)
	14-15



1

Appendix 1
Table 1. Inclusion and exclusion criteria
	Category
	Case group (n=195)
	Control group (n=65)

	Inclusion criteria

	1 
	The patient or a person with knowledge of the situation subjectively reports a decline in cognitive function.
	The patient or the informed person subjectively reports that there is no decline in cognition.

	2 
	Objective cognitive impairment test (Montreal Cognitive Assessment Scale) score < 26 points
	The score of the objective cognitive impairment test (Montreal Cognitive Assessment Scale) was ≥ 26 points.

	③
	Cognitive function impairment lasts for at least 6 months
	Duration of cognitive function impairment < 6 months

	④
	Age ≥60 years old

	⑤
	Willing to sign informed consent

	⑥
	In good physical condition and able to complete the test

	Exclusion criteria

	①
	History of severe mental illness (major depression, schizophrenia, etc.)

	②
	Use of drugs that affect cognition (e.g. sedatives, antidepressants, etc.)

	③
	Limited language ability



In light of the following three considerations, we opted to combine the moderate and severe impairment groups for analysis:
1. Preliminary results: Our preliminary study revealed no significant differences between the groups in terms of basic information, brain functional connectivity, or microstates.
2. Statistical power considerations: In this study, the number of participants with moderate cognitive impairment was relatively low (n=36). If analyzed as a separate subgroup, the statistical power would be significantly inadequate, hindering the detection of meaningful inter-group differences and possibly resulting in false-negative outcomes.
3. Research objective considerations: The main goal of this study is to preliminarily investigate whether a broad spectrum of cognitive impairments (in comparison to healthy controls) is associated with specific neurophysiological indicators. Combining the moderate and severe groups facilitates a clearer identification of biomarkers that are prevalent in populations experiencing significant cognitive decline.


[bookmark: _Hlk210152247]Appendix 2
The operational definition in electroencephalogram (EEG) of this study: 
[bookmark: _GoBack]We opted to collect EEG signals from participants for 5 minutes for three primary reasons: 1. Prior research commonly employs a duration of 3-5 minutes for EEG signal collection[32-34], demonstrating good results. 2. Precision alignment with the study's objectives: This study primarily aims to evaluate the brain's fundamental activity patterns and their variability during a resting state. Many studies have demonstrated that the core oscillatory activities of the brain stabilize within seconds to minutes during eyes-closed resting periods. A 5-minute recording offers adequate and stable data segments. 3. Optimization for the target population: Our study participants are older adults with cognitive impairment. For this demographic, longer recording durations can lead to fatigue, decreased attention, and increased physical activity, introducing substantial motion artifacts that could compromise data quality and reliability of the results. A 5-minute duration achieves the best balance between data reliability and participant comfort/compliance, facilitating the acquisition of cleaner and more interpretable neural signals.
Classic EEG analysis is generally performed in frequency bands below 30 Hz, primarily encompassing delta (1–4 Hz), theta (4–8 Hz), alpha1 (8–10.5 Hz), alpha2 (10.5–13 Hz), beta1 (13–20 Hz), and beta2 (20–30 Hz). This analysis utilizes a closed interval on the left and an open interval on the right, with the critical value positioned in the high-frequency range. To investigate the regional differences in the brain, the scalp was segmented into frontal regions (Fp1-F3-F7, Fp2-F4-F8), central regions (C3, C4), parietal regions (P3, P4), temporal regions (T3-T5, T4-T6), and occipital regions (O1, O2).


Appendix 3
The specific metrics for brain functional connectivity analysis are detailed as follows:
(1) Phase Locking Value (PLV)
PLV is an index used to quantify the phase synchrony of EEG signals, evaluating whether two signals maintain a relatively stable phase relationship in the time domain. Its values range from 0 to 1, with 1 indicating complete synchrony and 0 indicating no synchrony. PLV is frequently employed in research on phase synchrony between different brain regions, especially regarding functional connectivity related to neural oscillations. PLV is very sensitive to short-term phase activity, but it is susceptible to interference from volume conduction and common signals, which may result in spurious connections. In this study, the PLV for δ, θ, α1, α2, β1, and β2 in resting-state EEG was calculated using MATLAB. The calculation formula is presented in (1), where i denotes the imaginary unit, ∆t represents the time interval between two consecutive samples, and N signifies the total number of samples.
[image: ]
(2) Coherence (COH)
COH is a frequency-domain index used to measure the consistency of amplitude and phase between two signals at specific frequencies. COH combines information on phase synchrony and amplitude correlation, making it widely applicable for analyzing the degree of coupling between brain regions, particularly in studies related to resting-state or task-related brain networks. COH combines both phase and amplitude information, making it appropriate for frequency-domain analysis; however, it is vulnerable to interference from volume conduction and common signals, potentially resulting in spurious connections. In this study, the coherence coefficients for δ, θ, α1, α2, β1, and β2 in resting-state EEG were computed using MATLAB, with the calculation formula detailed in (2). The COH for two continuous signals, x and y, is defined as the absolute square of the normalized cross power spectrum fxy, relative to the auto-spectra fxx and fyy at frequency λ, where COHλ denotes COH as a function of frequency λ, with values ranging from 0 to 1. A value of 1 indicates that signal y is completely correlated with signal x within a specific frequency band, whereas a value of 0 indicates that signal y is entirely independent of signal x in that frequency band.
[image: ]
(3) Phase Lag Index (PLI)
PLI is an index based on the direction of phase lag in signals, quantifying whether there is a non-zero phase difference between brain regions. PLI is primarily employed to identify true phase synchrony relationships between brain regions. PLI effectively mitigates common source issues caused by volume conduction or reference electrodes; however, it exhibits lower sensitivity to weak connections, potentially overlooking some subtle true connections. In this study, the PLI for δ, θ, α1, α2, β1, and β2 in resting-state EEG was computed using MATLAB, with the calculation formula detailed in (3). In this context, sgn refers to the sign function; if the phase difference is positive, the value is 1; conversely, if the phase difference is negative, the value is −1, and if the phase difference equals 0, the value is 0. The values of PLI range from 0 to 1, with 0 representing no synchrony and 1 indicating perfect synchrony.
[image: ]
(4) Weighted Phase Lag Index (WPLI)
WPLI is a weighted variant of PLI that weights the imaginary component of the phase difference. WPLI captures more reliable functional connections between brain regions, especially those characterized by significant phase lags, making it well-suited for research on long-distance functional connectivity between brain areas. In comparison to PLI, WPLI further minimizes the effects of volume conduction and is more sensitive to weak connections; however, it demands higher data quality. In this study, the WPLI for δ, θ, α1, α2, β1, and β2 in resting-state EEG was computed using MATLAB, with the calculation formula detailed in (4). Here, it denotes the imaginary component of the cross spectrum between x(t) and y(t); the range is 0 ≤ WPLI ≤ 1, with 0 representing no synchrony and 1 indicating synchrony.
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Details of brain functional connectivity density are as follows:
EEG brain functional connectivity density is defined as the total functional connectivity strength calculated between each location (either an electrode or a brain source) and all other locations in the brain, derived from resting-state EEG data. Resting-state EEG brain functional connectivity density serves as a centrality measure of brain network nodes based on graph theory, evaluating the significance or activity level of a specific location as a "hub" within the overall brain functional network. Resting-state EEG brain functional connectivity density is divided into two categories: global and local brain functional connectivity densities. In this study, we calculate the global brain functional connectivity density across various frequency bands utilizing the MATLAB plugin, BrainNet Viewer. The detailed steps are as follows: (1) Assess the brain functional connectivity strength across different frequency bands among elderly individuals with diverse cognitive levels; (2) Establish the average brain functional connectivity strength of all elderly individuals as a constant threshold; (3) Input the constant threshold for functional connectivity strength into BrainNet Viewer to generate the brain functional connectivity density map, illustrating the number of functional connections present in the subject group at this fixed threshold.

The calculation formula for global brain functional connectivity density is presented in Equation (10), where gFCD(i) denotes the global brain functional connectivity density for node i, N represents the total number of nodes within the network, and wij signifies the functional connectivity weight between nodes i and j

The formula for local brain functional connectivity density is presented in Equation (11), where gFCD(i) denotes the local brain functional connectivity density for node i, i represents the set of neighboring nodes associated with node i (excluding node i itself), and wij signifies the functional connectivity weight between nodes i and j. Standard approaches for defining the neighbor set Ωi include: anatomical distance (defining all nodes within a specified Euclidean distance from node i, or the k nearest nodes, as Ωi), functional connectivity strength (establishing a threshold to include nodes with a functional connectivity weight exceeding this threshold in Ωi), and network topology (considering nodes with direct connections to node i as neighbors within a binarized or thresholded network).


The temporal features of Microstates are detailed below:
① Average Duration: The mean duration of microstate categories, reflecting the stability of the associated brain neuronal cluster activity. The formula for calculating average duration is presented in (6), where N denotes the number of occurrences of a specific microstate, and times indicates the duration of the i-th occurrence of that microstate. A decrease in average duration suggests that the neural information exchange process may terminate prematurely, resulting in potential information loss.
[image: ]
② Occurrence Frequency: The frequency with which a microstate category appears per second within the recorded temporal range, reflecting the probability of activation of the related neuronal clusters. The formula for calculating occurrence frequency is presented in (7), where M denotes the total number of occurrences of a specific microstate category, and T represents the duration in seconds.
[image: ]
③ Coverage: The ratio of the total duration of a specific microstate category to the overall collection time, reflecting the dominant microstate category during that period. The formula for calculating coverage is presented in (8), where time denotes the total duration of the microstate category.
[image: ]
④ Transition Probability: The likelihood of one microstate transitioning to another, reflecting the interactions between neuronal activities across different brain regions. The probability of microstate i transitioning to microstate j is defined as the ratio of the number of times microstate j follows the occurrence of microstate i to the total occurrences of microstate i. The formula for calculating transition probability is presented in (9), where mij denotes the number of transitions from microstate i to microstate j, and Mi indicates the number of occurrences of microstate i.
[image: ]


Appendix 4
Table 2. Statistical table of basic information of participants
	Variable
	Total
(n=260)
	Moderate to severe cognitive impairment (n=95)
	Mild cognitive impairment
 (n=100)
	Healthy cognition
(n=65)
	Difference test

	Age/years Old
	69.320±7.795
	72.680±7.964
	68.790±7.301
	65.230±5.005
	F=20.776, p<0.001

	Gender
	
	
	
	
	X2=1.458, p=0.482

	Male
	91
	41
	38
	12
	

	Female
	159
	54
	62
	43
	

	Occupation
	
	
	
	
	X2=8.799, p=0.012

	Agriculture
	103
	47
	39
	17
	

	Non-agriculture
	157
	48
	61
	48
	

	Place of residence
	
	
	
	
	X2=4.998, p=0.082

	Rural area
	116
	51
	39
	26
	

	Town and city
	144
	44
	61
	39
	

	Marital status
	
	
	
	
	X2=4.574, p=0.102

	Married
	234
	81
	91
	62
	

	Unmarried, divorced or widowed
	26
	14
	9
	3
	

	Education
	
	
	
	
	X2=24.493, p＜0.001

	Illiteracy
	37
	20
	16
	1
	

	Primary school
	84
	37
	35
	12
	

	Junior high school
	88
	27
	30
	31
	

	High school and above
	51
	11
	19
	21
	

	Habit of smoking 
	
	
	
	
	X2=1.451, p=0.484

	Yes
	58
	23
	24
	11
	

	No
	202
	72
	76
	54
	

	Habit of drinking alcohol
	
	
	
	
	X2=1.851, p=0.396

	Yes
	60
	24
	25
	11
	

	No
	200
	71
	75
	54
	

	Dietary situation
	
	
	
	
	X2=6.775, p=0.148

	Mainly vegetarian
	60
	26
	22
	12
	

	Mainly meat
	12
	1
	8
	3
	

	Combination of meat and vegetables
	188
	68
	70
	50
	

	Did you fall down in the past year
	
	
	
	
	X2=2.554, p=0.280

	Yes
	207
	75
	76
	56
	

	No
	53
	20
	24
	9
	

	Has hearing declined
	
	
	
	
	X2=1.298, p=0.523

	Yes
	105
	41
	36
	28
	

	No
	155
	54
	64
	37
	

	Has eyesight declined?
	
	
	
	
	X2=0.006, p=0.997

	Yes
	145
	53
	56
	36
	

	No
	115
	42
	44
	29
	

	BMI/kg/m2
	24.156±3.452
	23.756±3.565
	24.176±3.442
	24.683±3.075
	F=1.435, p=0.240

	PSQI
	7.100±3.511
	7.937±3.122
	7.210±4.156
	5.708±2.411
	F=8.304, p＜0.001

	IPAQ
	1595.737±1870.111
	718.574±416.204
	1824.040±2609.226
	2526.510±1124.342
	F=22.431, p＜0.001




Appendix 5
Table 3. Multiple Logistic regression of the influencing factors of
cognitive function in the Old Adults
	Variables
	Healthy cognition# VS Mild cognitive impairment
	
	Healthy cognition# VS Moderate to severe cognitive impairment
	
	Mild cognitive impairment VS moderate to severe cognitive impairment #

	
	OR (95%CI)
	P
	
	OR (95%CI)
	P
	
	OR (95%CI)
	P

	Age/year
	1.038 (0.983,1.096)
	0.179
	
	1.101 (1.036,1.170)
	0.002
	
	0.942 (0.900,0.987)
	0.012

	Occupation a
	
	
	
	
	
	
	
	

	Agricultural
	0.990 (0.507,2.489)
	0.775
	
	1.244 (0.498,3.109)
	0.640
	
	0.903 (0.446,1.826)
	0.776

	Level of education b
	
	
	
	
	
	
	
	

	Primary school
	0.055 (0.006,0.478)
	0.009
	
	0.056 (0.006,0.549)
	0.013
	
	0.980 (0.326,2.946)
	0.971

	Junior high school
	0.110 (0.012,0.975)
	0.047
	
	0.081 (0.009,0.752)
	0.027
	
	1.352 (0.604,3.027)
	0.463

	High school and above
	0.046 (0.006,0.390)
	0.005
	
	0.050 (0.005,0.452)
	0.008
	
	0.936 (0.357,2.452)
	0.892

	PSQI
	1.165 (1.036,1.310)
	0.011
	
	1.181 (1.042,1.339)
	0.007
	
	0.974 (0.889,1.066)
	0.565

	IPAQ/MET
	1.000 (1.000,1.000)
	0.109
	
	0.999 (0.998,0.999)
	<0.001
	
	1.001 (1.001,1.001)
	<0.001

	Note: # indicates that this group serves as the reference group; a indicates that non-agricultural occupations are used as the reference group; b indicates that illiteracy is used as the reference group; OR stands for Odds Ratio; 95% CI refers to the 95% Confidence Interval.




Appendix 6
Table 4. Differences among Three Groups of Old Adults across Different Frequency Bands
	Frequency band
	Indicators
	Total
（n=260）
	Moderate to severe cognitive impairment（n=95）
	Mild cognitive impairment（n=100）
	Healthy cognition（n=65）
	Test of difference
	Partial Eta-Squared

	δ
	
	
	
	
	
	
	

	
	PLV
	0.296±0.100
	0.328±0.011
	0.285±0.009
	0.266±0.013
	F=6.929，p=0.001
	0.052

	
	COH
	0.350±0.107
	0.381±0.011
	0.344±0.010
	0.313±0.014
	F=6.274，p=0.002
	0.047

	
	PLI
	0.081±0.057
	0.099±0.006
	0.075±0.006
	0.064±0.008
	F=6.262，p=0.002
	0.047

	
	WPLI
	0.097±0.066
	0.117±0.007
	0.091±0.006
	0.078±0.009
	F=5.752，p=0.004
	0.043

	θ
	
	
	
	
	
	
	

	
	PLV
	0.300±0.092
	0.329±0.010
	0.287±0.009
	0.275±0.012
	F=6.926，p=0.001
	0.052

	
	COH
	0.349±0.096
	0.376±0.010
	0.341±0.009
	0.322±0.012
	F=5.384，p=0.005
	0.041

	
	PLI
	0.079±0.065
	0.102±0.007
	0.070±0.006
	0.061±0.009
	F=7.343，p＜0.001
	0.055

	
	WPLI
	0.095±0.073
	0.121±0.008
	0.084±0.070
	0.074±0.010
	F=7.807，p＜0.001
	0.058

	Note: a denotes the moderate to severe cognitive impairment group; b denotes the mild cognitive impairment group; and c denotes the normal cognition group.




Appendix 7
Table 5. Correlation Between Brain Functional Connectivity and Factors Influencing Cognitive Function in the Old Adults
	Variable
	MoCA
	Age
	Education
	IPAQ
	PSQI
	δPLV
	δCOH
	δPLI
	δWPLI
	θPLV
	θCOH
	θPLI
	θWPLI

	MoCA
	1
	-0.378**
	0.413**
	0.454**
	-0.201**
	-0.292**
	-0.228**
	-0.227**
	-0.255**
	-0.279**
	-0.230**
	-0.234**
	-0.252**

	Age
	-0.378**
	1
	-0.349**
	-0.216**
	0.201**
	0.12
	-0.001
	0.006
	0.108
	0.12
	-0.007
	-0.008
	0.146*

	Education
	0.413**
	-0.349**
	1
	0.244**
	-0.122*
	-0.272**
	-0.121
	-0.124*
	-0.206**
	-0.275**
	-0.08
	-0.083
	-0.268**

	IPAQ
	0.454**
	-0.216**
	0.244**
	1
	-0.008
	-0.201**
	-0.146*
	-0.147*
	-0.202**
	-0.157*
	-0.071
	-0.069
	-0.177**

	PSQI
	-0.201**
	0.201**
	-0.122*
	-0.008
	1
	0.051
	0.059
	0.067
	0.017
	0.043
	0.042
	0.047
	0.024

	δPLV
	-0.292**
	0.120
	-0.272**
	-0.201**
	0.051
	1
	0.493**
	0.489**
	0.919**
	0.622**
	0.212**
	0.212**
	0.651**

	δCOH
	-0.228**
	-0.001
	-0.121
	-0.146*
	0.059
	0.493**
	1
	0.998**
	0.303**
	0.294**
	0.474**
	0.471**
	0.204**

	δPLI
	-0.227**
	0.006
	-0.124*
	-0.147*
	0.067
	0.489**
	0.998**
	1
	0.297**
	0.296**
	0.472**
	0.470**
	0.203**

	δWPLI
	-0.255**
	0.108
	-0.206**
	-0.202**
	0.017
	0.919**
	0.303**
	0.297**
	1
	0.534**
	0.108
	0.11
	0.606**

	θPLV
	-0.279**
	0.12
	-0.275**
	-0.157*
	0.043
	0.622**
	0.294**
	0.296**
	0.534**
	1
	0.611**
	0.605**
	0.930**

	θCOH
	-0.230**
	-0.007
	-0.08
	-0.071
	0.042
	0.212**
	0.474**
	0.472**
	0.108
	0.611**
	1
	0.997**
	0.352**

	θPLI
	-0.234**
	-0.008
	-0.083
	-0.069
	0.047
	0.212**
	0.471**
	0.470**
	0.11
	0.605**
	0.997**
	1
	0.349**

	θWPLI
	-0.252**
	0.146*
	-0.268**
	-0.177**
	0.024
	0.651**
	0.204**
	0.203**
	0.606**
	0.930**
	0.352**
	0.349**
	1

	Note: ** denotes P＜0.01, * denotes P＜0.05
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Table 6. Differences in Microstates among Three Groups of Old Adults
	Microstate indicators
	Categories
	Total
（n=260）
	Moderate to severe cognitive impairment（n=95）
	Mild cognitive impairment
（n=100）
	Healthy cognition
（n=65）
	Test of difference
	Partial Eta-Squared

	GEV/ %
	
	
	
	
	
	
	

	
	A
	0.217±0.150
	0.091±0.007
	0.387±0.007
	0.140±0.009
	F=547.312，p＜0.001
	0.812

	
	B
	0.200±0.169
	0.403±0.007
	0.113±0.006
	0.036±0.008
	F=684.775，p＜0.001
	0.844

	
	C
	0.281±0.162
	0.088±0.007
	0.379±0.006
	0.414±0.009
	F=534.539，p＜0.001
	0.809

	
	D
	0.302±0.158
	0.417±0.008
	0.122±0.007
	0.410±0.009
	F=553.065，p＜0.001
	0.814

	Duration/ ms
	
	
	
	
	
	
	

	
	A
	130.619±71.561
	68.034±3.133
	213.069±2.822
	95.240±3.830
	F=695.786，p＜0.001
	0.846

	
	B
	118.171±82.665
	219.735±2.822
	79.188±2.542
	29.705±3.450
	F=951.307，p＜0.001
	0.883

	
	C
	163.277±80.314
	65.088±3.090
	215.153±2.783
	226.974±3.777
	F=733.074，p＜0.001
	0.853

	
	D
	170.899±76.951
	226.785±2.788
	78.947±2.502
	230.683±3.395
	F=1091.157，p＜0.001
	0.896

	Coverage/ %
	
	
	
	
	
	
	

	
	A
	0.220±0.134
	0.103±0.006
	0.376±0.005
	0.150±0.007
	F=782.276，p＜0.001
	0.861

	
	B
	0.200±0.157
	0.393±0.005
	0.122±0.005
	0.037±0.007
	F=948.391，p＜0.001
	0.882

	
	C
	0.283±0.150
	0.098±0.005
	0.380±0.005
	0.403±0.007
	F=825.959，p＜0.001
	0.867

	
	D
	0.298±0.147
	0.406±0.005
	0.122±0.005
	0.410±0.007
	F=1072.705，p＜0.001
	0.895

	Occurrence/（/s）
	
	
	
	
	
	
	

	
	A
	18.030±5.762
	15.141±0.577
	20.524±0.519
	18.413±0.705
	F=23.534，p＜0.001
	0.157

	
	B
	15.910±5.356
	18.575±0.501
	16.749±0.452
	10.723±0.613
	F=45.979，p＜0.001
	0.267

	
	C
	18.555±6.506
	15.036±0.634
	20.541±0.571
	20.644±0.774
	F=22.620，p＜0.001
	0.152

	
	D
	18.470±5.652
	18.889±0.586
	16.543±0.528
	20.822±0.717
	F=12.908，p＜0.001
	0.093

	Transition probability/ %
	
	
	
	
	
	
	

	
	AB
	0.074±0.076
	0.039±0.005
	0.154±0.004
	0.002±0.006
	F=328.560，p＜0.001
	0.722

	
	AC
	0.021±0.020
	0.006±0.001
	0.019±0.001
	0.044±0.002
	F=156.142，p＜0.001
	0.552

	
	AD
	0.080±0.067
	0.039±0.005
	0.144±0.004
	0.040±0.006
	F=174.053，p＜0.001
	0.579

	
	BA
	0.073±0.077
	0.159±0.005
	0.042±0.004
	-0.004±0.006
	F=241.182，p＜0.001
	0.656

	
	BC
	0.084±0.076
	0.170±0.005
	0.043±0.004
	0.020±0.006
	F=223.090，p＜0.001
	0.638

	
	BD
	0.015±0.012
	0.018±0.001
	0.006±0.001
	0.026±0.001
	F=110.339，p＜0.001
	0.466

	
	CA
	0.044±0.062
	0.007±0.003
	0.020±0.003
	0.134±0.004
	F=287.265，p＜0.001
	0.694

	
	CB
	0.143±0.114
	0.042±0.006
	0.147±0.006
	0.285±0.008
	F=269.557，p＜0.001
	0.681

	
	CD
	0.077±0.069
	0.038±0.004
	0.149±0.004
	0.024±0.005
	F=258.980，p＜0.001
	0.672

	
	DA
	0.109±0.074
	0.167±0.006
	0.042±0.005
	0.126±0.007
	F=147.746，p＜0.001
	0.539

	
	DB
	0.085±0.134
	0.020±0.005
	0.006±0.004
	0.303±0.006
	F=994.741，p＜0.001
	0.887

	
	DC
	0.083±0.076
	0.168±0.005
	0.041±0.005
	0.022±0.006
	F=204.629，p＜0.001
	0.618

	Note: a denotes the moderate to severe cognitive impairment group; b denotes the mild cognitive impairment group; and c denotes the normal cognition group.






	Appendix 9——Table 7. Correlation Between Microstates and Factors Influencing Cognitive Function in the Old Adults

	Variable
	MoCA
	Age
	Education
	IPAQ
	PSQI
	Duration-A
	Duration-B
	Duration-C
	Duration-D
	Coverage-A
	Coverage-B
	Coverage-C
	Coverage-D
	Occurrence-A
	Occurrence-B
	Occurrence-C
	Occurrence-D
	AB
	AC
	AD
	BA
	BC
	BD
	CA
	CB
	CD
	DA
	DB
	DC

	MoCA
	1
	-0.378**
	0.413**
	0.454**
	-0.201**
	0.317**
	-0.846**
	0.799**
	-0.189**
	0.306**
	-0.842**
	0.805**
	-0.202**
	0.279**
	-0.444**
	0.371**
	0.106
	0.032
	0.675**
	0.205**
	-0.741**
	-0.689**
	0.159*
	0.650**
	0.767**
	0.143*
	-0.270**
	0.635**
	-0.684**

	Age
	-0.378**
	1
	-0.349**
	-0.216**
	0.201**
	-0.079
	0.331**
	-0.341**
	0.043
	-0.068
	0.331**
	-0.337**
	0.053
	-0.164**
	0.151*
	-0.236**
	-0.122*
	-0.037
	-0.349**
	-0.115
	0.239**
	0.189**
	-0.162**
	-0.340**
	-0.388**
	-0.106
	-0.018
	-0.305**
	0.193**

	Education
	0.413**
	-0.349**
	1
	0.244**
	-0.122*
	0.001
	-0.276**
	0.260**
	0.054
	-0.01
	-0.276**
	0.255**
	0.043
	0.131*
	-0.126*
	0.205**
	0.163**
	-0.03
	0.319**
	0.033
	-0.214**
	-0.165**
	0.205**
	0.294**
	0.354**
	0.026
	0.052
	0.305**
	-0.161**

	IPAQ
	0.454**
	-0.216**
	0.244**
	1
	-0.008
	0.145*
	-0.360**
	0.332**
	-0.093
	0.145*
	-0.356**
	0.338**
	-0.097
	0.071
	-0.224**
	0.119
	0.018
	-0.041
	0.264**
	0.08
	-0.311**
	-0.308**
	0.073
	0.271**
	0.319**
	0.024
	-0.129*
	0.273**
	-0.284**

	PSQI
	-0.201**
	0.201**
	-0.122*
	-0.008
	1
	0.002
	0.174**
	-0.193**
	-0.047
	0.021
	0.181**
	-0.179**
	-0.031
	-0.226**
	-0.027
	-0.273**
	-0.232**
	-0.011
	-0.294**
	-0.091
	0.095
	0.065
	-0.233**
	-0.246**
	-0.276**
	-0.064
	-0.101
	-0.227**
	0.055

	Duration-A
	-0.292**
	0.12
	-0.272**
	-0.201**
	0.051
	1
	-0.528**
	0.630**
	-0.955**
	0.997**
	-0.552**
	0.628**
	-0.962**
	0.520**
	0.114
	0.378**
	-0.182**
	0.852**
	0.190**
	0.850**
	-0.476**
	-0.551**
	-0.523**
	-0.181**
	0.186**
	0.843**
	-0.796**
	-0.343**
	-0.565**

	Duration-B
	-0.228**
	-0.001
	-0.121
	-0.146*
	0.059
	-0.528**
	1
	-0.959**
	0.378**
	-0.517**
	0.998**
	-0.965**
	0.390**
	-0.396**
	0.480**
	-0.479**
	-0.045
	-0.245**
	-0.728**
	-0.406**
	0.886**
	0.873**
	0.062
	-0.637**
	-0.838**
	-0.356**
	0.475**
	-0.561**
	0.840**

	Duration-C
	-0.227**
	0.006
	-0.124*
	-0.147*
	0.067
	0.630**
	-0.959**
	1
	-0.526**
	0.614**
	-0.967**
	0.998**
	-0.545**
	0.507**
	-0.325**
	0.594**
	0.11
	0.400**
	0.674**
	0.546**
	-0.823**
	-0.832**
	-0.11
	0.571**
	0.812**
	0.524**
	-0.490**
	0.449**
	-0.796**

	Duration-D
	-0.255**
	0.108
	-0.206**
	-0.202**
	0.017
	-0.955**
	0.378**
	-0.526**
	1
	-0.964**
	0.397**
	-0.532**
	0.997**
	-0.355**
	-0.108
	-0.226**
	0.321**
	-0.852**
	0.017
	-0.806**
	0.361**
	0.458**
	0.621**
	0.319**
	-0.023
	-0.836**
	0.783**
	0.486**
	0.481**

	Coverage-A
	-0.279**
	0.12
	-0.275**
	-0.157*
	0.043
	0.997**
	-0.517**
	0.614**
	-0.964**
	1
	-0.538**
	0.616**
	-0.967**
	0.458**
	0.076
	0.317**
	-0.242**
	0.840**
	0.148*
	0.827**
	-0.476**
	-0.555**
	-0.554**
	-0.211**
	0.152*
	0.826**
	-0.816**
	-0.367**
	-0.571**

	Coverage-B
	-0.230**
	-0.007
	-0.08
	-0.071
	0.042
	-0.552**
	0.998**
	-0.967**
	0.397**
	-0.538**
	1
	-0.969**
	0.412**
	-0.441**
	0.428**
	-0.517**
	-0.081
	-0.276**
	-0.735**
	-0.436**
	0.872**
	0.861**
	0.05
	-0.626**
	-0.840**
	-0.386**
	0.476**
	-0.547**
	0.828**

	Coverage-C
	-0.234**
	-0.008
	-0.083
	-0.069
	0.047
	0.628**
	-0.965**
	0.998**
	-0.532**
	0.616**
	-0.969**
	1
	-0.547**
	0.454**
	-0.370**
	0.537**
	0.053
	0.384**
	0.648**
	0.524**
	-0.838**
	-0.849**
	-0.132*
	0.557**
	0.796**
	0.503**
	-0.513**
	0.444**
	-0.817**

	Coverage-D
	-0.252**
	0.146*
	-0.268**
	-0.177**
	0.024
	-0.962**
	0.390**
	-0.545**
	0.997**
	-0.967**
	0.412**
	-0.547**
	1
	-0.410**
	-0.149*
	-0.285**
	0.253**
	-0.864**
	-0.012
	-0.824**
	0.357**
	0.452**
	0.587**
	0.293**
	-0.053
	-0.855**
	0.760**
	0.466**
	0.470**

	Occurrence-A
	0.317**
	-0.079
	0.001
	0.145*
	0.002
	0.520**
	-0.396**
	0.507**
	-0.355**
	0.458**
	-0.441**
	0.454**
	-0.410**
	1
	0.502**
	0.910**
	0.627**
	0.560**
	0.603**
	0.687**
	-0.232**
	-0.232**
	0.118
	0.269**
	0.496**
	0.611**
	-0.147*
	0.112
	-0.208**

	Occurrence-B
	-0.846**
	0.331**
	-0.276**
	-0.360**
	0.174**
	0.114
	0.480**
	-0.325**
	-0.108
	0.076
	0.428**
	-0.370**
	-0.149*
	0.502**
	1
	0.349**
	0.515**
	0.346**
	-0.235**
	0.262**
	0.605**
	0.571**
	0.208**
	-0.450**
	-0.360**
	0.279**
	0.207**
	-0.475**
	0.559**

	Occurrence-C
	0.799**
	-0.341**
	0.260**
	0.332**
	-0.193**
	0.378**
	-0.479**
	0.594**
	-0.226**
	0.317**
	-0.517**
	0.537**
	-0.285**
	0.910**
	0.349**
	1
	0.729**
	0.419**
	0.678**
	0.566**
	-0.292**
	-0.280**
	0.199**
	0.496**
	0.659**
	0.545**
	-0.012
	0.319**
	-0.214**

	Occurrence-D
	-0.189**
	0.043
	0.054
	-0.093
	-0.047
	-0.182**
	-0.045
	0.11
	0.321**
	-0.242**
	-0.081
	0.053
	0.253**
	0.627**
	0.515**
	0.729**
	1
	-0.09
	0.389**
	0.003
	0.155*
	-0.09
	0.630**
	0.438**
	0.395**
	0.011
	0.536**
	0.405**
	0.288**

	AB
	0.032
	-0.037
	-0.03
	-0.041
	-0.011
	0.852**
	-0.245**
	0.400**
	-0.852**
	0.840**
	-0.276**
	0.384**
	-0.864**
	0.560**
	0.346**
	0.419**
	-0.09
	1
	0.034
	0.904**
	-0.142*
	1
	-0.552**
	-0.307**
	0.044
	0.966**
	-0.557**
	-0.516**
	-0.239**

	AC
	0.675**
	-0.349**
	0.319**
	0.264**
	-0.294**
	0.190**
	-0.728**
	0.674**
	0.017
	0.148*
	-0.735**
	0.648**
	-0.012
	0.603**
	-0.235**
	0.678**
	0.389**
	0.034
	1
	0.300**
	-0.604**
	0.034
	0.368**
	0.753**
	0.862**
	0.162**
	-0.079
	0.694**
	-0.512**

	AD
	0.205**
	-0.115
	0.033
	0.08
	-0.091
	0.850**
	-0.406**
	0.546**
	-0.806**
	0.827**
	-0.436**
	0.524**
	-0.824**
	0.687**
	0.262**
	0.566**
	0.003
	0.904**
	0.300**
	1
	-0.280**
	0.904**
	-0.410**
	-0.092
	0.275**
	0.919**
	-0.549**
	-0.305**
	-0.349**

	BA
	-0.741**
	0.239**
	-0.214**
	-0.311**
	0.095
	-0.476**
	0.886**
	-0.823**
	0.361**
	-0.476**
	0.872**
	-0.838**
	0.357**
	-0.232**
	0.605**
	-0.292**
	0.155*
	-0.142*
	-0.604**
	-0.280**
	1
	-0.142*
	0.223**
	-0.528**
	-0.673**
	-0.231**
	0.576**
	-0.466**
	0.960**

	BC
	-0.689**
	0.189**
	-0.165**
	-0.308**
	0.065
	-0.551**
	0.873**
	-0.832**
	0.458**
	-0.555**
	0.861**
	-0.849**
	0.452**
	-0.232**
	0.571**
	-0.280**
	0.206**
	-0.228**
	-0.530**
	-0.350**
	0.906**
	-0.228**
	0.326**
	-0.452**
	-0.626**
	-0.309**
	0.711**
	-0.367**
	0.903**

	BD
	0.159*
	-0.162**
	0.205**
	0.073
	-0.233**
	-0.523**
	0.062
	-0.11
	0.621**
	-0.554**
	0.05
	-0.132*
	0.587**
	0.118
	0.208**
	0.199**
	0.630**
	-0.552**
	0.368**
	-0.410**
	0.223**
	-0.552**
	1
	0.384**
	0.254**
	-0.491**
	0.632**
	0.542**
	0.334**

	CA
	0.650**
	-0.340**
	0.294**
	0.271**
	-0.246**
	-0.181**
	-0.637**
	0.571**
	0.319**
	-0.211**
	-0.626**
	0.557**
	0.293**
	0.269**
	-0.450**
	0.496**
	0.438**
	-0.307**
	0.753**
	-0.092
	-0.528**
	-0.307**
	0.384**
	1
	0.853**
	-0.143*
	0.234**
	0.945**
	-0.377**

	CB
	0.767**
	-0.388**
	0.354**
	0.319**
	-0.276**
	0.186**
	-0.838**
	0.812**
	-0.023
	0.152*
	-0.840**
	0.796**
	-0.053
	0.496**
	-0.360**
	0.659**
	0.395**
	0.044
	0.862**
	0.275**
	-0.673**
	0.044
	0.254**
	0.853**
	1
	0.202**
	-0.037
	0.776**
	-0.561**

	CD
	0.143*
	-0.106
	0.026
	0.024
	-0.064
	0.843**
	-0.356**
	0.524**
	-0.836**
	0.826**
	-0.386**
	0.503**
	-0.855**
	0.611**
	0.279**
	0.545**
	0.011
	0.966**
	0.162**
	0.919**
	-0.231**
	0.966**
	-0.491**
	-0.143*
	0.202**
	1
	-0.515**
	-0.374**
	-0.298**

	DA
	-0.270**
	-0.018
	0.052
	-0.129*
	-0.101
	-0.796**
	0.475**
	-0.490**
	0.783**
	-0.816**
	0.476**
	-0.513**
	0.760**
	-0.147*
	0.207**
	-0.012
	0.536**
	-0.557**
	-0.079
	-0.549**
	0.576**
	-0.557**
	0.632**
	0.234**
	-0.037
	-0.515**
	1
	0.308**
	0.677**

	DB
	0.635**
	-0.305**
	0.305**
	0.273**
	-0.227**
	-0.343**
	-0.561**
	0.449**
	0.486**
	-0.367**
	-0.547**
	0.444**
	0.466**
	0.112
	-0.475**
	0.319**
	0.405**
	-0.516**
	0.694**
	-0.305**
	-0.466**
	-0.516**
	0.542**
	0.945**
	0.776**
	-0.374**
	0.308**
	1
	-0.315**

	DC
	-0.684**
	0.193**
	-0.161**
	-0.284**
	0.055
	-0.565**
	0.840**
	-0.796**
	0.481**
	-0.571**
	0.828**
	-0.817**
	0.470**
	-0.208**
	0.559**
	-0.214**
	0.288**
	-0.239**
	-0.512**
	-0.349**
	0.960**
	-0.239**
	0.334**
	-0.377**
	-0.561**
	-0.298**
	0.677**
	-0.315**
	1

	Note: ** denotes P＜0.01, * denotes P＜0.05
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