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Comparison of attention in patients with
prefrontal lobe lesions and those with
temporal lobe lesions

Independent predictors of dementia

onset in normal older adults

Hippocampal and white matter
alterations in individuals with Mild
cognitive impairment (MCI) and AD: a
diffusion tensor investigation

Effect of donepezil on falls in patients
with MCI

Gait modifications in MCI patients

Changes in gait during dual tasking in
patients with MCI

‘The association between fal rsk and
dual-task expenses in healthy older

individuals

An investigation on how Japanese elderly
individuals'gaits alter and their

cognitive abilities

Independent gait in the lderly

Gait paterns in normal aging

Association of magnetic resonance
analysis of cranial structures with gait

changes

HBO in the prefrontal cortex during the
gt cycle using the functional near-
infrared spectroscopy (fNIRS) approach
Relationship in a dementia-prone elderly
population between localized brain
b-amylin (Ab) and gait speed

Cognitive Impairment in ApoE4 and

Slow Gait Coexistence

Relationship between cerebrospinal fluid
biomarkers and cognition in Alzheimer’s

disease

Dual memory and gait loss in older
persons and the risk of dementia in the

future

Differences in step speed in dual-tasking
older adults assessed using a stopwatch
and electronic walkway

Neuroimaging features of elderly
persons with memory loss and slowing
it speed

Machine learning classification models
can predict different types of MCI

patients.

Cognitive effects of dual-task gait

analysis

“Tools for assessing and diagnosing the

development of AD

Memory deficits and increased risk of
falls, potential neuroanatomical links to
this association in older adults with
amnestic Mild Cognitive Impairment

(aMCI) and mild AD

Assessment of brain function in patients
with cognitive impairment based on

ANIRS and gait analysis

Dual decline in cognition and gait speed

with risk of dementia in older adults

‘The biological substrate of the Motoric
Cognitive Risk (MCR) syndrome

Slowing gait speed preceded cognitive
decline and correlated with brain

amyloidosis.

A new balance capability index as a
screening tool for mild cognitive

impairment.

Temporal sequence between cognitive

function and gait speed

‘The integration of eye-tracking, gait, and
corresponding dual-task analysis can
distinguish cognitive impairment (CI)

patients from controls.

‘The prediction of future aMCI AD
diagnosis by gait disorders and gait-
related neuropsychological
manifestations assessed by machine
learning (ML)

‘With low-frequency auditory and tactile stimuli, patients with
prefrontal lesions showed significantly more execution errors

than those with temporal lesions (p < 0.05)

In older persons at high risk of dementia, step speed is an

independent predictor of dementia onset (r = 0.13).

MCland AD patients have substantially greater lefi hippocampus
diffusion tensor imaging (DTI) MD values than healthy controls
(p=0.002).

MCI patients in the donepezil group had faster gait speed after 1
month (p = 0.045), and MCI patients in the donepezil group had
decreased gait variability after 4 months (p = 0.04), and the
administration of donepezil significantly increased the gait speed
of AD patients in both single- and dual-tasking, and decreased
their gait variability single-tasking and multitasking (p < 0.05)

‘Tuwelve years before MCI started, a slowing of stride was already

noticeable. (p < 0.001)

In the dual-task condition in both single-task and dual-task
modes, the MCI groups rate of stride time variability was

noticeably
(p=0.002).

e than that of the standard control group

In older persons who walk faster than average, dual-task cost
predicts fall risk. (p < 0.001)

Gait frequency was not associated with cognitive level (p > 0.05)

Classification of gait charact in old age into nine domains

and 13 features

highly correlated with age and can represent the

brormalities caused by aging

Progressive white matter lesions and step speed slowing (p = 0.04)
were linked with white matter atrophy (p = 0.001), step length
reduction (p = 0.005), and rhythmic alterations (p = 0.001);
hippocampus atrophy was associated with both outcomes
(p=0.006).

Significant changes in HbO occur in the prefrontal cortex during

all phases of normal gait.

‘The anterior cingulate gyrus, occipital lobe, and nucleus
accumbens all showed a link between Ab and reduced walking
speed (p < 0.05)

‘The coeistence of ApoEd and slow pacing reduced MMSE
scores, and there was an interaction between the two [F(1.1074) =

18.4,p <0.001]

More were cognitively imp:
(27% vs. 9%; p = 0.005). Amyloid PET status was similar with and
without high-convesxity tight sulci (HICTS), but tau PET standard

d after age and sex adjustment

uptake value ratio (SUVR) was lower for those with HCTS after
age and sex adjustment (p < 0.001).

Dementiais most likely to occur in older people who experience
concurrent decreases in gait speed and cognition (HR: 3.12,95%
C11.23-7.93,p = 0.017).

Step speeds tested using stopwatches were lower than those

measured using electronically enabled devices (p < 0.001)

Elderly persons with impaired memory and gait speed essentially
revealed lower volumes in the superior frontal gyrus, superior
parictal lobule, thalamus, precuneus, and cerebellum (p < 0.01)
The principal component analysis-support vector machine
(PCA-SVM) model demonstrated better clasif

ation
performance, with 91.67% accuracy and 0.9714 area under the
receiver operating characteristic curve (ROC AUC), using the
polynomial kernel function to classify PD-MCI and non-PD-
MCI patients

In the MCI group, the cadence of both the walking motor task
(WMT), the walking task (WT), and the walking calculation task
(WCT) were significantly different. However, the cadence in the
NE group only showed a significant difference between WMT
and WT.

Using these features and a support vector machine classifier, the
model lassified the two groups with an average accuracy of
97.75% and an F-score of 97.67% for five-fold cross-validation
and 98.68 and 98.67% for leave-one-subject out cross-validation.
‘These results demonstrate the potential of our approach as a new
quantitative complementary tool for detecting AD among older

adults.

Memory deficit was associated with increased fall risk in older

people with aMCl and mild AD (p < 0.001). The atrophy of the
medial temporal, frontal, and parietal lobes might mediate the

association.

There was no significant difference in only task between the
cognitively impaired group and the cognitively healthy group;
however, during the dual-task, compared with the results of task
1, there was a significant difference between the ROl area

(t=2.025, p= 0.048) and the gait of the dual-task (p < 0.05).

Dual decline in gait speed and cognition was associated with an
increased risk of dementia, with dual memory decliners showing
the most significant risk (HR, 24.9; 95% CI, 16.5-37.6).

MCR, especially in its motor component, is associated with
lateral ventricular enlargement and microstructural damage of
the SCR (p = 0.059) but not to amyloid (p = 0.550) or tau deposits
(p=0.582) or global white matter macroscopically detectable
damage (p = 0.749).

Gait speed (B = 0.15, p = 0.024) decline precedes cognitive
=0067),

and might be used for early detection of increased risk for

decline, is linked to Alzheimer’ pathology (B = 2.75,

dementia development.

‘The new balance capability indicator, termed the visual

dependency index of postural stability (VPS), was highly
associated with cognitive impairment assessed by the Montreal
Cogitive Assessment (MoCA). The area under the receiver
operating characteristic (ROC) curve was more than 0.8,
demonstrating high sensitivity and specificity (~80 and 60%,

respectively).

‘There is a longitudinal bidirectional association between usual
gait speed and both global cognitive function (4 = 0.117, 95% CI
0.082-0.152; p < 0.001) and specific domains of mental intactness
(5= 0.082,95% CI1 0.047-0.118; p < 0.001) and episodic memory
(5=0.102,95%CI 0.067-0.137; p < 0.001) among Chinese older
adults. Ba

ine global cogniti

n islikely to have a stronger
association with subsequent gait speed than the reverse pathway
(712= 6,50, P for difference = 0.01).

A model based on dual-task gait, smooth pursuit, prosaccade,
and anti-saccade achieved the best area under the receiver
operating characteristics curve (AUC) of 0.987 for ClI detection.
In contrast, combined with phosphorylated tau 181 (p-tau181),
the model discriminated mild cognitive impairment from

controls with an AUC of 0.824.

‘The SVM algorithm achieved the best performance. The

d training set performance attained an accuracy of 067

72; specificity
=0.79; specificity = 0.52). The ML model
could quickly identify individuals at higher risk of AD.

.60), improving to 0.70 on the

test set (sensitivi
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Brain region Cerebral MNI coordinates Cluster size t-value

hemisphere
Left SC_thalamus (ROI) Left - - - - B B
Precuneus Left -12 -63 54 72 397 0.041
Right SC_thalamus (ROT) Right - g - - B B
Angular Left -39 69 a2 76 450 0032
Left PFC_thalamus (ROT) Left - - - : ) B
Supramarginal Right 63 -35 32 135 -554 0015
Left TC_thalamus (ROT) Left - - - - - R
Postcentral gyrus Right A -33 57 81 ~495 0022
Right M1_thalamus (ROD) Right - - - - B B
Medial suprafrontal gyrus Right 12 48 21 64 -5.62 0012

X and z coordinates of primary peak locations in Montreal Neurological Institute (MNI) space. MNI, Montreal Neurological Institute; FWE, family-wise error; SC._thalamus, a thalamic
subregion connected with the sensory cortex; ROI, region of interest; PFC_thalamus, a thalamic subregion connected with the prefrontal cortex; TC_thalamus, a thalamic subregion connected
with the temporal cortex; M1_thalamus, a thalamic subregion connected with the primary motor cortes.
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Participants Age Gender Education Lesion Time RMT

(years) (years) location since
onset
(CEYD]
sub01 49 M 12 R: Basal ganglia 69 37 2 23 44
ischemic

L: Fronto-parietal
sub02 52 E 18 2 35 21 19 6
lobe hemorrhagic

R: Basal ganglia
sub03 47 M 12 74 55 25 23 66
hemorrhagic

R: Frontal-

temporal, insular
sub04 75 M 15 78 34 25 u 50
basal ganglia

ischemic

L: Pontine
sub05 60 M 12 34 2% 20 19 52
ischemic

R: Lateral ventricle
sub06. 58 M 12 132 35 2 23 56
ischemic

R: Frontal lobe
sub07 61 M 6 82 28 2 22 55
hemorrhagic

: Basal ganglia
sub08 65 M 6 brainstem 24 54 19 20 38

ischemic

1L: Basal ganglia
sub09 45 M 16 56 35 18 19 77
ischemic

R: Brainstem
subl0 7 F 0 18 35 20 20 39
ischemic

R: Thalamic
subl1 53 M 1 19 37 £ 23 44
ischemic

: Basal ganglia
sub12 56 M 6 thalamus 23 25 23 22 30

hemorrhagic

R: Basal ganglia

sub13 62 ¥ 12 subarachnoid 2 30 19 19 55
hemorrhagic
L: Frontal-
subl4 70 ¥ 6 temporal lobe 41 54 17 18 35
hemorrhagic
R Frontal lobe
subl5 72 M 3 50 40 2 26 40
ischemic
L: Occipital lobe
subl6 49 M ] 30 42 20 25 49
ischemic
R: Parietal lobe
sub17 55 M 2 5 3 19 2u 3
ischemic
L: Basal ganglia
sub18 58 M 6 g 20 36 18 23 2
ischemic

R: Temporal lobe
sub19 63 M 5 15 31 23 27 58
hemorrhagic

L: Brainstem
sub20 70 F 0 36 29 21 2 37
ischemic

M, Male; E, Female; L, Left; R, Righ.
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Characteristics BG stroke patients (n Healthy controls (n = 35) p-value
Age (yrs) 60.95+5.57 5943573 0.248'
Male (1, %) 22(55.0) 17 (48.6) 0578
Education level (yrs) 1007+ 1.70 974+ 1.69 0.400"
BMI (kg/m?) 25294107 25234113 0833
MMSE (points)* 2015226 -

EMA (points)* 16054265 -

“The MMSE and EMA surveys were not applicable to healthy controls. BG, basal ganglia; BMI, body mass index; MMSE, Mini-Mental State Examination; EMA, Fugl-Meyer Assessment.
“Two-sample ttest.
“Chi-squared test,
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Experimental Control Mean Difference

Mean Difference

dom, 95% CL IV, R 95%CL
Hui Men 2021 3927 54185 48 42052 45296 55 116%  -278(473,-084] =
Mingming Gao 2022 423 46 38 533 52 62 116% -1100[1295-905
Minjie Xu 2023 375299 29765 382 384351 32098 210 13.3%  -091(143,-038] %
Shuen Li 2020 353 46 124 386 35 284 130% -330[421,-239] gl
Tao Zhou 2024 3885 429 106 4064 303 114 129%  -179(:278,-0.80] kS
Yanbin Li 2022 385 354 56 444 454 89 125%  -5.90(7.22,-458 =
YongchunWang 2024 377352 2476 121 384702 28421 164 133%  -044[1.05,0.18]
Zhiging Cheng 2023 3974 469 51 4548 637 84 117% -574[7.61,-387) =
Total (95% CI) 926 1062 100.0%  -3.85[-5.61,-2.09] >
Heterogeneity: Tau® = 5.99; Ch¥ = 179.83, df = 7 (P < 0.00001); = 96% O T s

Test for overall effect:

=4.28 (P <0.0001)

(®)

Favours [experimental] - Favours [control]

Experimental Control Mean Difference Mean Difference
omos%cl
Minwoo Lee 2021 1029 96 70 1069 81 274 439%  -4.00[6.44,-156) —
YongchunWang2024 102 7.503 121 1036488 82272 164 56.1%  -165(-349,0.19] —
Total (95% CI) 191 438 100.0%  -2.68[-4.97,-0.39] -
Heterogeneity: Tau = 1.65; Chi* = 2.27, df = 1 (P = 0.13); F = 56% pr s 5 5 S
Teetforovrel efec 2= 2.0 (P =0.02) Favours [experimental] - Favours [control]
Experimental Control Mean Difference Mean Difference
n D Total _Mean D Total Weight IV, Random, 95%Cl W.R a
Minjie Xu 2023 30.8567 17.4872 382 46.0317 192580 210 516%  -6.18[-9.32,-303] -
Tao Zhou 2024 370549 17.0083 106 526622 17525 114 48.4% -1561(2017,-1104  —W—
Total (95% CI) 488 324 100.0% -10.74[19.98, 1.50] ——
Heterogensity: Tau? = 40.49; Ch = 11.14, df = 1 (P = 0.0008); F = 1% = 5 £ A3 £

Test for overall effect: Z = 2.28 (P = 0.02)

Favours [experimental] ~Favours [control]
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