OPS/images/fneur-15-1449667/fneur-15-1449667-g003.jpg





OPS/images/fneur-15-1449667/fneur-15-1449667-g004.jpg
cPFC iPFC CcPFC iPFC -
AOxy-
cPMC iPMC cPMC iPMC
Hb L,
cSMC isMC cSMC iSMC
f =
» a N f
) Y ) Y
GPFC iPFC GPFC iPFC i
ADeoxy-
Hb cf iPMC cPMC iPMC
o
cSMC isMC cSMC isMC
i
r 1
S 2 : \ f
L o4 ! ) VY
i
Fes-on Fes-off





OPS/images/fneur-15-1449667/crossmark.jpg
©

2

i

|





OPS/images/fneur-15-1449667/fneur-15-1449667-g001.jpg
\\_

contralesional ipsilesional

FES-on

FES





OPS/images/fneur-15-1449667/fneur-15-1449667-g002.jpg





OPS/images/fneur-15-1491923/fneur-15-1491923-g004.jpg
@ Negative seed

) Negative chain Neutral chain Positive chain 7§ Nesuivese
o0 o0 o0 e
oy o5
H Lol £o00]
FASTZ oo Z0es 20
fun )
H 2 2%
0ss oss oss|
R o N T L = O S == e == [T Ux Ty T T e
e riig e rn e ros
(B) i Fruit
" " < - . @~ Vegetable
Fruit chain Vegetable chain Animal chain gy
| oo
r i il o
fii i 0%
i fon
VFT £ i
- Boes
Dy Ll e, i
0ss 4\‘,_4\‘
| g———F——W| g —— o —
05 ) 10155 15208 05 05 10155 e *os 05 10155 15205
T T I





OPS/images/fneur-15-1491923/fneur-15-1491923-g005.jpg
(A)
® channel 20 channel 38
n 0
F=-0360,p = 0.008 L reampeoon
o e
Positive H H
10} e s 10| .o y
word 2 . 8 S,
B S o & -
Lo 05 025 0 025 05 5
FAST actvation ()
®) channel 15 channel 36
0 n
F=0.468,p= 0032 & r=-0.498,p=0.025
o o
Neutral 0z §
rd 10} - auf O
. LN e e
o o =
o = o =
T as d es 0 o5 T S0 EEI)
FAST actvation (¥ ) FAST actvation ()
0.6
© channel 5 channel 36
» n
o re0452,p- 0035 T8 p =003
o1 o8
Negative L Lol ~os
word Bl tiiie B
f . s
PM & SMC for RO d






OPS/images/fneur-15-1491923/fneur-15-1491923-g006.jpg
EPDS score

PM & SMC
channel 8 channel 16 channel 20
20,
r=-0.423,p = 0.039 r=0562,p3 0.008 . r=-0.620,p=0.002
15| 15
o £ £
e Yo ﬁm 2 10 o *
. £ £ 4
o e ® & [ g =
= . et o
0 0
0z 0 02 04 a5 a1 s o0 o5 a5 a1 05 0 05 1
'VFT activation (mM-mm) VFT activation (mM-mm)

VFT activation (mM-mm)

0.6

-0.6





OPS/images/fneur-15-1491923/fneur-15-1491923-t001.jpg


OPS/images/fneur-15-1491923/crossmark.jpg
©

2

i

|





OPS/images/fneur-15-1491923/fneur-15-1491923-g001.jpg
Right Left

38@3941 @42444547@48

20 37 24 40 43 32 46 36

ls@wzzn 2627303134@35 i

2 5 21 8 25 1 29 14 33 16 ‘.‘“ ’
T4@13@46®791012@1315T3 “'
z

(O source () Detector Channel






OPS/images/fneur-15-1491923/fneur-15-1491923-g002.jpg
+

Close youreyes and relax

+

Count1,2.3,
repeely

resting-state
120s

pre-task counting
30s

Category words:",
Cities (Exercise)

70s

Fruits :
Vgetabies :
Aninals i
& i
@ ;
2 + i sk
prensciniof 1| comrnzzas
KNS
“Us | post-task counting |

Verbal Fluency Test
20s per trial

Seed words: h
Thirst (Exercise)

Ready Sadness
forNewword, Clamness
Happiness
25| Scwtwora
2 +
e Association

Free Association Semantic Task
30s per trial+10s rest





OPS/images/fneur-15-1491923/fneur-15-1491923-g003.jpg
Task activation indicator:

Pre-processed INIRS signal task-baseline Mean

Correlation analysis

/|

y Task Baseline EPDS
NN x : A~ (score)

NN Calculate a3 |Subtract| e | _Statistic Analysis

m M ARy e a

AN L

A |24 (time, channel) (time, channel)

(time, channel) Task activation (mM-mm)





OPS/images/fneur-15-1449667/fneur-15-1449667-t001.jpg
cteristics Mean + SD,

Age (years) 54579+ 11885
Gender (male/female) 18/1

BMI (kg/m?) 23.716 + 2.596
Onset (day) 98,632+ 80.747
Stroke type (ischemic/hemorrhagic) 15/4
Hemiplegic side (left/right) 910
Fugl-Meyer (LE, score) 265796122
FAC (level) 4.053 +0.848
FES-off 10 m time cost (s) 10.852 +5.184
FES-on 10 m time cost (s) 9.611 +4.708
BBS (score) 48.105 + 4.653
Quadriceps (mA) 34.111 +11.529
Tibialis anterior (mA) 33389 £ 8978

BMI, body mass index; LE, lower extremitys FAC, functional ambulation category scale; BBS,
Berg balance scale





OPS/images/cover.jpg
& frontiers | Research Topics.

Advanced fNIRS applications
in neuroscience and
neurological disorders






OPS/images/fneur-15-1445563/fneur-15-1445563-g002.jpg
1168 m 1930 m 3625m 4658 m 3504 m 806 m

806 m

=%
Lk

.o

LB
LB
LES
(&3

|
131

I
110

150

140

Number
100

50

§ 8 8
_=<

) apmIn|

~ 8
2

1000

(

Number





OPS/images/fneur-15-1445563/fneur-15-1445563-g003.jpg
)
S

120

g g g9
S 3 3

(wdq) dea yreay

o o
8 @

(%) TOS*

100+

o

P2 P3 P4

P1

P2 P3 P4

P1





OPS/images/fneur-15-1445563/fneur-15-1445563-g004.jpg
Physiological features

Physiological features

3283888

0

120

Subject 1

6000

oo ot S
P — w A e
bﬁu 0,705

SPacpnpnm o

[

5000
-/ 4000
-/ 3000
- 2000

Number
Subject 2

6000

g ottt SIS 5, S0y 0
o Twno e

4000
- 3000
| 2000
- 1000

(] 30 60

Number

150

Altitude (m)

Altitude (m)





OPS/images/fneur-15-1459214/fneur-15-1459214-t004.jpg
Rank References

1 Huppert etal. (10). Appl optics

2 Lloyd-Fox etal. (3). Neuros

3 Scholkmann etal. (30). Neuroimage
4 Gervain et al. (29). Dev Cogn Neurosci
5 tal. (16). Neuroimage

6 Benjamini et al. (31). ] R $tat SOC B
7 Strangman et al. (32). Neuroimage
8 Delpy etal. (33). Phys Med Biol

9 Chul etal. (34). Neuroimage

Klem etal. (35). Electroencephalogr Clin
Neurophysiol Suppl

review of time-series analysis methods for near-infrared spectroscopy

of the brain

Tlluminating the developing brain: the past, present and future of functional near

infrared spectroscopy

A review on continuous wave functional near-infrared spectroscopy and imaging

instrumentation and methodology

Near-infrared spectroscopy: a report from the McDonnell infant methodology

consortium

Abrief review on the history of human functional near-infrared spectroscopy

(INIRS) development and fields of application

Controlling the False Discovery Rate: a Practical and Powerful

Approach to Multiple Testing

A quantitative comparison of simultaneous BOLD fMRI and NIRS recordings

during functional brain activation

Estimation of optical pathlength through tissue from direct time of light

measurement
NIRS-SPM: statistical parametric mapping for near-infrared spectroscopy

“The ten-twenty clectrode system of the International Federation. The

International Federation of Clinical Neurophysiology

189

92

89

88

82

80

76

75

75





OPS/images/fneur-15-1459214/fneur-15-1459214-t005.jpg
Frequency Year Year

(Median)  (Q3)

Optical

13 2014 2014 2018
topography
Dorsolateral

9 2014 2015 2021
prefrontal cortex
Hemodynamics 6 2014 2016 2020
Prefrontal cortex

5 2017 2017 2022
(pfe)
Near-infrared

) 2014 2018 2021
spectroscopy
Infancy 37 2015 2019 2021
Fnirs 262 2018 2020 2022
Functional near-
infrared 139 2018 2021 2023
spectroscopy
Executive

31 2020 2022 2023
function
Autism spectrum

10 2021 2023 2023

disorder (asd)





OPS/images/fneur-15-1445563/crossmark.jpg
(®) Check for updates






OPS/images/fneur-15-1445563/fneur-15-1445563-g001.jpg
Place 1
(Altitude 46 m)

Place 2
(Altitude 2780 m)

Place 3

(Altitude 3700 m) [

Place 4
(Alitude 4300 m)

WORTH band

30
Time (s)






OPS/images/fneur-15-1459214/fneur-15-1459214-t001.jpg
Country Documents Citations

1 United States 319 7,243
2 China 196 2337
3 England 12 3359
4 Japan 92 1766
5 Germany 69 2344
6 Canada 60 1,305
7 Ttaly 57 2827
8 France 27 676
9 Australia 2 195

10 Austria 18 331
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Near-infrared spectroscopy: a report from the Developmental Cognitive
1 Lloyd-Fox Sarah 21 14 46 142
McDonnell infant methodology consortium (29) Neuroscience

Brain basis of phonological awareness for spoken

2 Kovelman loulia 19 9 language in children and its disruption in dyslexia Cerebral Cortex 29 7
(83)
Narrowband Resting-State ANIRS Functional

3 LiJun 19 8 Frontiers in Human Neuroscience 24 7
Connectivity in Autism Spectrum Disorder (61)

Spatial registration for functional near-infrared
4 Dan Ippetita 18 13 spectroscopy: from channel position on the scalpto | Neuroimage 47 124

cortical location in individual and group analyses (51)

Resting-state functional brain connectivity: lessons
5 Niu Haifing 18 10 Neuroscientist 35 45
from functional near-infrared spectroscopy (45)

Differences in cortical activation patterns during
action observation, action execution, and

6 ‘Tsuzuki Daisuke 18 12 interpersonal synchrony between children with or PLoS One 28 17
without autism spectrum disorder (ASD): An INIRS
pilot study (56)
Variability in Infants’ Functional Brain Network

7 Grossmann Tobias 15 10 Connectivity Is Associated With Differences in Affect | Frontiers in Psychiatry 32 10
and Behavior (87)

Maternal speech shapes the cerebral frontotemporal
Developmental Cognitive

8 Minagawa Yasuyo 15 7 network in neonates: A hemodynamic functional 46 9
Neuroscience
Adversity is Linked with Decreased Parent-Child Developmental Cognitive
9 Perlman Susan B 14 11 46 7
Behavioral and Neural Synchrony (59) Neuroscience

‘Comparison of short-channel separation and spatial

domain filtering for removal of non-neural

10 Alin Richard N 13 9 48 20

components in functional near-infrared spectroscopy

signals (90)
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Formula

Kami Guibi-tang (7.5 g/day)

erbal name Source species Part used

Ginseng Radix Panax ginseng C.A. Mey. Root
Atractylodis Rhizoma Alba Atractylodes macrocephala Koidz. Rhizome
Poria Sclerotium Poria cocos Wolf Sclerotium
Zizyphi Semen Ziziphus jujuba Mill. Seed
Longan Arillus Dimocarpus longan Lour. Arill
Astragali Radix Astragalus mongholicus Bunge Root
Angelicae Gigantis Radix Angelica gigas Nakai Root
Polygalae Radix Polygala senega L. Root
Bupleuri Radix Bupleurum chinense DC. Root
Gardeniae Fructus Gardenia jasminoides J. Ellis Fruit

Glycyrrhizae Radix et Rhizoma

Glycyrrhiza glabra L.

Root and rhizome

Aucklandiae Radix Dolomiaea costus (Falc.) Kasana & A.K. Root
Pandey
Zizyphi Fructus Ziziphus jujuba Mill. Fruit 15¢g
Zingiberis Rhizoma Zingiber officinale Roscoe Rhizome 05g
Yukmijihwang-tang (6.0 g/day) Rehmanniae Radix Preparata Rehmannia glutinosa (Gaertn.) DC. Root 50g
Dioscoreae Rhizoma Dioscorea polystachya Turcz. Rhizome 30g
Corni Fructus Cornus officinalis Siebold & Zucc. Fruit 30g
Poria Sclerotium Poria cocos Wolf Sclerotium 30g
Moutan Radicis Cortex Paconia suffruticosa Andrews Rhizodermis 30g
Alismatis Rhizoma Alisma plantago-aquatica subsp. Rhizome 30g
orientale (Sam.)
Dangguijagyag-san (6.0 g/day) Angelicae Gigantis Radix Angelica gigas Nakai Root 30g
Cnidii Rhizoma Ligusticum officinale (Makino) Kitag. Rhizome 30g
Paconiae Radix Paconia lactiflora Pall. Root 60¢g
Poria Sclerotium Poria cocos Wolf Sclerotium 40g
Atractylodis Rhizoma Alba Atractylodes lancea (Thunb.) DC. Rhizome 40g
Alismatis Rhizoma Alisma plantago-aquatica subsp. Rhizome 30g

orientale (Sam.)
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s with MCI (n controls (n

Age 69.5+4.4 714+£38 0.268
Sex

Men 4(23.5) 3(333) 0.943
Women 13(76.5) 6(66.7)

Education level

<6 years 10 (58.8) 4 (44.4) 0775
>6 years 7(412) 5(55.6)

Occupation

Employed 11(64.7) 2(222) 0.099
Unemployed 6(35.3) 7(77.8)

Comorbidities

Hypertension 8(47.1) 0(0.0) 0.043
Hyperlipidemia 6(35.3) 0(0.0) 0.123
Diabetes 3(17.6) 0(0.0) 0.487
Musculoskeletal diseases 4(235) 8(88.9) 0.006
Insomnia 1(5.9) 1(1L1) 0.999
MoCA score (baseline) 199+1.2 260+£25 <0.001

Continuous variables are presented as the mean  standard deviation and categorical variables are expressed as numbers (percentages). MCI, mild cognitive impairment; MoCA, Montreal
Cognitive Assessment.
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Baseline 3 months Friedman Pairwise comparison

test
Median (@] Median IQR Baseline vs. 3 Baseline vs. 6
months months

VET 9.0 7.0 6.0 62 10.5 55 Aoy =189; —1.00, p = 03630 400, p = 0.0970
p=0.0010

Stroop: C-W 64.6 438 77.1 469 87.5 188 o= 13 —4.17, p = 07060 16.67, p = 0.1160
p=00258

Stroop: W-C 52.1 55.2 70.8 354 64.6 417 Xy =19 12.50, p= 0.6520 0.00, p = 0.7330
p=0.3867

DSB: 40.0 40.0 50.0 450 80.0 40.0 x(’Z) =6.4, 20.00, p= 0.1070 20.00, p=0.0310

3 digits p=00414

DSB: 12.5 250 200 250 25.0 25.0 )((22) =4.04, 0.00, p= 0.9200 25.00, p = 0.1860

4 digits p=01324

IQR, interquartile range; VET, verbal fluency test; C, color; W, word; DSB, digit span backward test. The percentage of correct answers (%) was calculated for the Stroop and DSB tasks.
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Participants with MCI ithi Between-group

comparison (in patients comparison (A within
with MCI) MClI vs. A within HC)
Baseline Baseline 6 months WMann—Whitney =~ P Value
Median IQR Median Estimate  p value Median IQR Median IQR

VFT

DLPFC_L 0.0097 0.0305 0.0031 0.0270 0.0043 0.678 —0.0070 0.0473 0.0010 0.0447 66.00 0.597
DLPFC_R —0.0015 0.0319 0.0091 0.0278 0.0099 0.404 0.0057 0.0244 0.0161 0.0268 84.00 0711
VLPEC_L 00158 0.0394 0.0289 0.0248 0.0164 0348 00324 0.0657 0.0114 0.0426 44.00 0238
VLPEC_R 00367 0.0602 00111 0.0509 —0.0109 0.632 00195 0.0781 0.0229 0.1290 76.00 0.846
OFC_L 0.0062 0.0327 0.0163 0.0160 0.0064 0.487 00182 0.0578 0.0153 0.0491 88.00 0560
OFC_R 00078 0.0417 0.0161 0.0379 0.0064 0.459 00220 0.0357 0.0274 0.0326 81.00 0833
FPC_L —0.0001 0.0353 0.0008 0.0121 0.0053 0517 0.0149 0.0348 0.0239 0.0290 83.00 0.751
FPC_R —0.0017 0.0193 0.0012 0.0248 0.0126 0.064 0.0299 0.0283 0.0176 0.0248 50.00 0.164
Stroop

DLPFC_L 0.0034 0.0100 0.0007 00115 —0.0026 0.495 0.0082 00133 —0.0004 0.0075 62.00 0598
DLPFC_R —0.0002 0.0108 —0.0004 0.0101 —0.0030 0284 0.0078 00123 0.0016 0.0105 54.00 0241
VLPEC_L 0.0008 0.0223 —0.0002 0.0108 0.0020 0.744 0.0014 0.0192 0.0009 0.0038 57.00 0.697
VLPFC_R —0.0012 0.0132 0.0038 0.0279 0.0054 0.433 0.0015 0.0113 —0.0038 0.0179 43.00 0.108
OFC_L 0.0038 0.0109 —0.0002 0.0082 —0.0022 0.487 00118 0.0089 —0.0025 0.0170 52,00 0.200
OFC_R 00029 0.0238 0.0026 0.0109 —0.0037 0.159 0.0100 0.0129 0.0090 0.0098 79.00 0916
FPC_L 00032 0.0202 —0.0013 0.0145 —0.0036 0597 0.0098 0.0151 0.0002 0.0109 53.00 0220
FPC_R 00029 0.0143 0.0001 0.0152 —0.0029 0329 00107 0.0100 0.0000 0.0084 42.00 0.066
DsB

DLPFC_L —0.0010 0.0049 —0.0004 0.0035 0.0005 0.747 —0.0019 0.0028 —0.0014 0.0030 90.00 0.491
DLPFC_R —0.0008 0.0040 0.0004 0.0059 0.0005 0.890 —0.0013 0.0063 —0.0015 0.0091 84.00 0711
VLPEC_L —0.0032 0.0073 —0.0006 0.0132 0.0019 0.404 —0.0035 0.0083 0.0016 0.0074 75.00 0.528
VLPEC_R 0.0003 0.0161 0.0009 0.0109 0.0053 0263 —0.0010 0.0048 —0.0013 0.0059 61.00 0711
OFC_L —0.0014 0.0126 0.0003 0.0089 0.0000 1.000 —0.0043 0.0040 —0.0017 0.0058 85.00 0487
OFC_R —0.0006 0.0115 —0.0020 0.0095 —0.0018 0.487 —0.0050 0.0050 0.0009 0.0090 101.00 0200
FPC_L 0.0010 0.0089 —0.0014 0.0059 —0.0012 0.353 —0.0046 0.0094 —0.0014 0.0051 109.00 0.085
FPC_R 0.0005 0.0077 —0.0006 0.0042 —0.0017 0.306 0.0011 0.0071 0.0021 0.0084 99.00 0.241

HC, healthy controls; L, left; R, right; DLPFC, dorsolateral prefrontal cortex; VLPFC, ventrolateral prefrontal cortex; FPC, frontopolar prefrontal cortex; OFC, orbitofrontal cortex.
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Participants with MCI ithi Between-group

comparison (in patients comparison (A within
with MCI) MClvs. A within HC)
Baseline 6 months Baseline 6 months WMann—Whitney =~ P Value
Median IQR Median IQR Estimate  p value Median IQR Median IQR

VFT

DLPFC_L 0.0026 0.0084 0.0031 0.0110 0.0023 0495 —0.0060 0.0225 —0.0168 0.0265 47.00 0.120
DLPFC_R 0.0033 0.0219 —0.0080 00322 0.0059 0579 —0.0034 0.0230 0.0054 0.0388 79.00 0916
VLPEC_L —0.0025 0.0360 0.0081 00192 00211 0117 —0.0017 00199 —0.0031 0.0246 45.00 0264
VLPEC_R 0.0058 0.0492 0.0077 00443 0.0083 0528 0.0020 00320 0.0248 0.0527 93.00 0251
OFC_L 0.0006 00175 0.0041 0.0237 0.0014 0678 —0.0024 00358 —0.0085 0.0402 76.00 0.999
OFC_R 0.0084 00184 —0.0045 00137 —0.0133 0132 —0.0009 00216 —0.0014 00153 102.00 0.181
FPC_L 0.0004 0.0091 ~0.0005 0.0057 0.0001 0963 —0.0071 00151 —0.0088 0.0328 72.00 0833
FPC_R —0.0071 0.0123 0.0010 0.0180 0.0084 0.080 —0.0002 0.0132 —0.0065 0.0336 45.00 0.095
Stroop

DLPFC_L 0.0017 0.0051 ~0.0006 0.0049 —0.0024 0.034* 0.0006 0.0063 —0.0005 0.0036 79.00 0718
DLPFC_R —0.0001 0.0077 —0.0012 0.0042 —0.0018 0431 0.0031 00145 0.0020 00133 62.00 0.458
VLPEC_L —0.0026 0.0240 0.0019 0.0085 —0.0003 0980 —0.0020 0.0065 0.0018 0.0045 74.00 0.569
VLPFC_R —0.0007 0.0175 0.0041 0.0148 0.0061 0252 —0.0002 0.0149 —0.0048 0.0088 48.00 0.187
OFC_L 0.0009 0.0030 —0.0013 0.0070 —0.0003 0782 —0.0019 0.0101 0.0026 0.0063 91.00 0458
OFC_R 0.0001 0.0079 —0.0017 0.0087 —0.0016 0548 —0.0018 0.0054 0.0019 00128 114.00 0.045*
FPC_L 0.0028 00055 —0.0017 0.0043 —0.0061 0.006** —0.0025 0.0053 0.0046 0.0060 137.00 0.001**
FPC_R 00011 0.0060 ~0.0009 0.0055 —0.0029 0.145 0.0003 0.0039 0.0036 0.0032 115.00 0.039
DsB

DLPFC_L 0.0003 0.0023 0.0003 0.0018 —0.0004 0611 —0.0004 0.0019 —0.0008 0.0050 65.00 0.560
DLPFC_R 0.0001 0.0038 —0.0003 0.0045 0.0001 0.927 0.0013 0.0074 —0.0020 0.0092 61.00 0.426
VLPEC_L 0.0006 0.0073 —0.0027 0.0074 —0.0027 0.298 —0.0025 0.0030 ~0.0012 0.0049 89.00 0.136
VLPEC_R 0.0008 0.0047 0.0033 0.0094 0.0005 0927 0.0040 0.0095 0.0021 0.0069 55.00 0475
OFC_L —0.0002 0.0023 ~0.0001 0.0076 0.0004 0.706 00012 0.0026 —0.0035 0.0035 42.00 0.095
OFC_R 00016 0.0077 0.0009 0.0066 0.0007 0.747 0.0003 0.0045 —0.0009 0.0047 60.00 0396
FPC_L 0.0001 0.0013 0.0016 0.0046 0.0014 0517 0.0000 0.0035 —0.0018 0.0034 58.00 0339
FPC_R 0.0004 0.0028 0.0006 0.0044 0.0006 0517 0.0017 0.0037 0.0010 0.0048 44.00 0.085

*p <0.05and **p < 0.01.
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Baseline Repeated Pairwise comparison

measures
ANOVA
Baseline vs. 3 Baseline vs. 6
months months
MoCA 199 12 214 28 231 29 Fa = 10.59, 1.47, p = 0.1080 324, p = 0.0002
p < 0.0001
CIST 229 32 - - 250 28 - - 2.12,p = 0.006
GDeps 32 26 - - 18 21 - - —141,p=0019

MoCA, CIST, and GDep$ scores were measured in 17 participants with MCI, and the fNIRS measurement was omitted in one of them. MoCA, montreal cognitive assessment; CIST, Cognitive
Impairment Screening Test; GDepS, Geriatric Depression Scale (short form); SD, standard deviation.





