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A Narrative Literature Review on the Effectiveness of Qigong Therapy
for Cognitive Impairment: Focusing on the Neuroimaging Studies
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The purpose of this study was to investigate the current state of clinical studies of gigong therapies for cognitive
impairment using neuroimaging method. We searched for clinical trials of qigong therapies for cognitive impairment
using neuroimaging method in the MEDLINE (Pubmed) and CNKI on October 18, 2024. Once the online search was
finished, studies were selected manually by the inclusion criteria. Finally, we analyzed the characteristics of selected
articles and reviewed the neural substrates of qigong therapies in cognitive impairment. Total six studies were
included in this study. The most frequently utilized modality was functional MRI. The qigong therapies applied in the
study were Tai chi and Baduanjin. Looking at the selected studies, there were many cases that the control group
included controls who did not perform any interventions other than health education and an active control group that
performed brisk walking. It was confirmed that Qigong therapy can improve cognitive function more broadly, including
MoCA scores, compared to the general control group or walking group. Moreover, several studies revealed that qigong
therapies could regulate brain activation centered on medial temporal lobe, frontal areas, parietal lobes,
attention-related brain networks, and brainstem including neurotransmitter-related nuclei. Through the analysis, we
demonstrated that neuroimaging techniques could explore the neural mechanisms of gigong therapies on cognitive
impairment. We hope that this perspective on the effectiveness of gigong therapy using neuroimaging methods would
be helpful in performing future clinical researches on the mechanisms of Alzheimer's disease in the traditional Korean
medicine.
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2 J]5A5E 348t ZFAUA QXX SHSubjective cognitive

Q1X]%}ol(Cognitive impairment)= QXA oLt QIX]7]59] decline, SCD), YArAloz 7]dalo] o] glol} YAMAIE|=
Ode dgolA 7150l Aste ZEE APste 2EAA ol=, = A7t = 3= AA7oi(Mild cognitive impairment, MCI),
AWAoz YFUA YU FWHORW Lt AU wANE Ao} Hwst Aste] YHATolY ABEO] P Ft Al
QIR0 FFE & B2 AL F97A I W0 orgst (Dementia)2 783 4 ). MCI &= AAelo] wlsf vl
V. QIA715-& @3] 7192 (Memory function) %4t oplal, & & o 7|7t oto] x|uj2 AP &Fo| Eow, MCI &K}Zo]
o] (Attention), A] &7t X]ZHs-2(Visuospatial function), Adols A 9R] 7]50=2 3|EE Sox .hA] MCI E= X|uj=2 ZIsiE]
Z(Language function), 3 7]5(Executive function) 5& I L H]go] MCIo| 43} Ut #Hr} o Aoz ehtr}
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AohE QAT 4 9 ARHY AL Fxstolny
(Alzheimer’s disease, AD)o] 7F @2 60-70%S R}X|5t, 1
Qlo] ¥¢A R|ufj(Vascular dementia, VaD), MEETH X|uj
(Frontotemporal dementia, FTD), $0]|4X| X|ufj(Lewy body
dementia) S-o] I},

Qg uFato] mEt AAARNCcR RujE AT EPE HA
gholl tigt AR ZAA 2ol Ftsta itk 20199 WHO 3¥=
o] Aujz P ALRA v[E2 FAA R|ujFEAL 55209tF ] tish
13009 €22 FAEx, 2010004 2019971K] AAAX S
Ajujo] ARE]A H]-&2 62%7F F71e Aog Yehgey, o)y
vl g Rk R 08 F718 oz ARdgd.

Aue oMA7HA] Y EAE 5+ Ax ABATT QU] WE
o, ofAl F/do] UehA] 2 F2ol= Alul A+ =719 A
HEarly diagnosis)sto], AU 4 U= AME H|Oiet FHsty,
ojn] QAX|Ast /ol Uehd F¢ A3
APE FE X AA7]= Aol g9 w7t ot 2T AU A
TFEololde 2E7E9 wHoeg okt vho] 2upF(Biomarker)
£ E&sto] AWE F3F(Syndrome)o] opd AESHA A9
(Biological definition)o] 7]¥tsto] ZckstnAl stcl”). @A) x]ujof
get clzadoz: FAL YAl o 9o Yoluzols
gd=2 2 §HA||(Anti-amyloid-beta monoclonal antibody)7} 7l
Elo] FDA 5912 W Iujoje =g oIgolX|g, £7] R|uf =t
ook g THed A ¥ APAQA RAE 59 HFHol 293l
ERste Aatolt®.

oof A& QAR ool A HFEaH
(non-pharmacological therapy)o] tjgt 0]5% £Q7F £X]51H,
oj2|gt vjEaRol= 3, 3tF 5 FHOIIA wpHERET oYzl
ARIA &, S¥A 7, Uy, WE JRA AWA=FE 52 =
P10 o] FolAq EfZU(CKMES), BHS(N\KE) 52 Zs

713 H(RYEE)S SOt YR stuRA F2 B4
to] steAleg WAstgon, oY Y, Yot 22 W
g B9 ofd2t mRley, AU, &% 5 A7 AFRPA
Agto] 1 &gt Gt Ao g

5| Zol= of2i7HA] 173974 7I¥(Neuroimaging methods)&
Z&sto] =9 2 9 7]5S ABAUAN 4t zA HY
HejAle]e 9¥sty, og7HA] SA2¥(Intervention)?] ZH27]A
= st A7t ottt FoJSA oA E FS ofe] AFIY
71Mg F&sto] Auj L AXFofo] gt FHoJSA FIHo &t
£ #¥s7] Yallde ARFoloN AFFY 71EE 288 71E
a¥lo] gt APALE At A2 AT Fasdo] Aot
ol RAt= & =golA do|guo]AE o] &t FRYIIA] o]
oA AA I 71HE &S AXIFofol Tzt 75y #HH A
2 nAste] P35 Fejet Bl F7hAwe) J|E xt22 AAlstas
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B oo gjgt 23 ZAAS 95 NCBI(National Center for
Biotechnology Information)of]A] A|35t= THEAQ ANXAH
databaseQl Pubmed®} Z=9] A& AJArEo] AAAF £ Q=
CNKI(https://www.cnki.net/index/)S Al83slo] AAXN ZAME
L2305kt AAZ £33 2024'F 10¥ 18L7HX] Ho]EjHo] A0
Al Algchs e 22 Zotly, A Axo] ALEE MeSH
JI9EE: 713 adat Y 719=(Qigong, Tai ji), AXIFolet
A" 719 & (Dementia,
dysfunction, neurocognitive disorder, NCD), A17d%4} 7|9}t
o E 719 =(Neuroimaging, MRI, PET)S x3%5lo] ZAAE A|3)
sttt ZA KISIA] MeSH term ofUA|¢H 7|32 yollA B3
= At o2 Tai ji Bt &3] AMEE+= Tai chi, H|5HO]
ofd t& 71¥ % Baduanjun(ZH3), Wuginxi(233])= ZXMof
of ZIANA FAE F3Pstgict. EF MeSH 7]1EQ Cognitive
dysfunction®] Entry term9Ql Cognitive disorders, Cognitive

Alzheimer’'s disease, cognitive

impairment, MCI®} Mild cognitive impairment, MRI9] entry
term¢l fMRI®= ZAA ZHilo] ZIMA|FOT, MeSH termo] oflx]
o 52 Wy d7o] £8] 2ok INIRS E Aojo] ZEA
Atk ol Zo| AMolz 8™ §olST MAF o3
PubMed Advanced Search BuilderE o]&s}to] ZAAMo] xS
T QXN PG 714G AR AdAE mgstES 4
AJotict. FFHoz 7]1F3e¥o Y=L Tai chi, Tai ji,
Qigong, Baduanjin, WuquixiZ} AFRE|Q 1, QIX|Atofjo] 7|Q=g
L Dementia, Alzheimer's disease, Cognitive dysfunction,
Cognitive disorders, Cognitive impairment, Neurocognitive
disorders, NCD, MCI, Mild cognitive impairment’} A}&-E]9}
of. oR|te g AFYAE 7199 719YER+E  Neuroimaging,
Neuroimage, MRI, fMRI, PET, fNIRS7} AI2EIQ ¥, 71Y¥=9] 3
WA 247t BE E3E =2 MFSIC. 289 4R An
Yol AW T2 ABL P3P] Yol WA £714M0] 57}
Hoz A=t
2. A7 Wy

239 A& L oyt SYHo= AND oy 2ASE 2

=
Edtn, UAHoE FME £E Folk
].

cheat 2t

1) AxIgolo] thgt 712 ey A Axg] BAtE oz F
SEEL
2) AS iyoz st QA AP SEAW 97, ZRED &

2ol Hge A9
3) NFGY JPEe AT A7 WY P2R% 1SS FHASHE
clept JlMEe x3

g9 71z0l ¥ HRY LRSS JuHA SR AR
A, AMAE)T WA ket 2o SASe BAstuxt soic
1) 283 7139 55 % W
2) aZol ¥ 0%

3 A3HA B3 A=
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71284, AR, A%
5r2 PubMed9} CNKI ZA
At 1 5 3% =82 Aoty Pubmed 41,
Wl 2ol UL 0% PubMedOI]A1 ANE =g
H, SRk oja

A7t obd =& 7H, ARFopet wHA %i% {‘—T 114, 7%

o o2

& 7189 AI7ER] ¥Fo] AAo|
ol A3gst A3 & 63299 =

=2
2125}x] ke =%0| 6 99t} o]2 E3] Pubmed AMS £
3 AAE =82 5 6ot CNKIH ZAME =2E2 28
=0 41 PB8g & A gL =8 gH Postmortem UL 1H,
Axgojet FA Qe =F 6H, 7152 A}ﬂow %42 =% 49,
ARG 71He AMLsHA] e =5 2H Soa e Feojg gt
H3Ho2 5 6WY =2 A Ugd =3 l?*ﬂr(Flg ).

Records identified through database

(n=632, PubMead=438, CNKI=194)

Duplication

¥ (n=568, PubMed=397, CNKI=171)

Records screened [PubMed]

(n=64, PubMed=41, CNKI=23) Protocal paper (n=8)

Review paper (n=3)

Not related to cognitive impairment (n=11)

L 2

Did not use qigong therapies (n=6)

Not MCl-targeted study (n=7)
6 articles for eligikility

[CNKI

Review article (n=4)

Not accessible to the full text (n=6)
Not rzlated to cognitive function (n=6)
Postmortem study (n=1)

Did not use qigong therapies (n=4)

Not neuroimaging-related articles (n=2)

Fig. 1. Flowchart of the study selection process.
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I =29 AR ¥ ANMAE, dFtdA 2 gAX2Y 557,
ARERE AP 7Y, E8AE 52 FYsitHTable 1). A4
Bt 25 MCI @120 g, Aoy 38 QAX|Roht2 gt
AH2E MCI Ag7|z02L 17] ALo]A NIA-AA ZT7|&0] 9
8l MCI due to AD(Amyloid (+)) EAPHS iAoz st¥ 3, Uy
A @oME= QAR BRA Peterson AD7|&E0] AREE QT
9 ARAEE 2019904 20249 Aojgon, BT FIo|H 5
BE A4LAT. 9 HAag AESh=0 AMSE NPT JlHeR
fMRIZ ©5 83t d471 29, MRIE ©5 8§ A7} 1

MRI?} fMRIZ 3 283 A7l 3Mo|gich A=

N
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Alzheimer’s & Dementia, Neuroimage: Clinical, Frontiers in

Aging Neuroscience, Frontiers in Psychology, Brain

plasticity, The American Journal of Geriatric Psychiatry2 c}t
Fstoict.

3. &8% 7139 B 2 9UH

% 292 HSH(Tai chi)Z ZE&3F ALY, YHA|=

3(Baduanjin)Z o]&3t A4gey, 1 9 OE 758

gex otk WHFS 8A ) AT BE 53

2-%23(General administration of Sport of China)ojA]

X*"J‘ﬁ_ g3 7139 FAl(Health Qigong Baduanjin standard)
o

N

la
4n
='|-l=lmEL§.€L

. olE & 10709 AR AE o] JAJAH 0. xR
H] A, o9 87HA] A THEF 7159 F8 @A, ot
ar2 uhfa] AAIHC. HSHe Fdle sl =2ol AtolA
49 HIdE9 =2 EZo] AAE AT Ao F&H 715
a9 71t @ Yie:= oh33 Z9ktHTable 2). B39 7390
£ YoM 2437t ARBEIQIY, 150 33] AJ¥¥stglon, 13] A
3 Al 607 B 52 AT 6022 158 M9 AP,
40 7ol T AxE, 52 Tt ohRe] sor {LAEUT. H
=d A7+ 71 233 Aqer DI 238 Aot AU
3 F AR 238 A300ME AdFo] A T AR 1
o2 YA E=g(Class A, Class B), Class A9 ZALo= 14
¢ HFHZ 30t F2 192 252 SR 42 A Fat &
Aoty on, Class B9 o= 29 5¢ HIFAZ X439
HSd 252 150 28], 13] A3} A] 120 5 52 $383)
Ack. @I 2983 Hl2E A B3 &5
Zo] 53], 18] A3} A] 60% 5 Alsiict. H
207 NS E8stien, 607 ¢ 1029 &
AN 5, 1079 nprag A= ol
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¥YE ATSL B RCT 470 sigeler] g daz
st Y A7 Ul A7E AL, L AR o
E relo, wUd Aol Aoos e
18(Brisk walking)¥} 717} 28 38(health education, ¥
A &5 o] 55 oA ¥, UG E8T wF)eg FF
HQa, HiHEE B2 2383 Ao AEER £ #97
(Tai chi + cognitive training) Qo] <QIA] &3+(Cognitive
training)s} oFFAE AlFHA] g cimzo] EAlstglct. Axl &
HL 471K] QX|&#(Short-term memory, speed perception,
motion trace perception, mental rotation)S 4385ttt A&
Aoz AlgdF TS Class A9t B2 L}wo]A], Class Ax 1719
19 S9otol= Hat #wastg v, Class B9 7
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A" AFEAA 7T Wol &&H dURIRE 671 F VN
ALoA A= Montreal Cognitive Assessment(MoCA) A4
cH7192020 - g5t Mubsol Q1x]7]% ZALE Mini-Mental State
Examination(MMSE), Assessment
Scale-Cognitive Subscale(ADAS-Cog)o] AF2-E]QtH®. MoCA7t
289 Y g+4E HY, 71399 fUFAA "R B 2VE
of ulsh MoCA B4/t B% olspl Ftelkck. 2r1Ze da
2ol Hls) §IFF Aol7} gigic.

3 Qo= AA7s Fgol @2} 7] (Weschler Memory
Scale(WMS), Auditory Verbal Learning test(AVLT), Complex
Figure test(CFT)), %92 (Stroop Color-Word test(SCWT),
Shape Trail test(STT), Test of Attention Performance(TAP),
Digit Symbol Coding test(DSC)), ¢o]53(Boston naming
test(BNT)), Al37t A]Zt53(Complex Figure test(CFT))S H7t
stz FAREol & JAkTable 3).

Li A72 uw, 28 AW JAxEAZ0 12719 § Ox
THT O 2 MMSE A48 By, 2245F 12718 $o& &

Alzheimer’s  Disease

g AT 5 U3Y 292 39 FClass A F$ 5T
of Aozt $ANCR Qolsial e W, BIY 23S A4

AVLT Z2(&, 202 39 4% 12714 & &% 4%l

Table 1. Characteristics of the Studies Using Neuroimaging Methods

A

A2 Q2LEn 395t &2 H45 ¥y, CFT, BNT
29 39, 12719 & 2% 2AP0| OEPET oA ¥
. 247)gA1) ZATE WY, B3Y $AS A4% Class BE T
o] vls] AVLT(20= 2]14}), ADAS-cog 47t {93t Aol
Hgon, g3UE FYS Class Ao Hls AVLT(SR 3|4),
ADAS-cog M47h 9o Aolg gtk Ax EAZY AL,
AVLT(5, 20% 34}), ADAS-cog R4 25 iz vl 59
g Afolg BCH.

Xia A4E ®Y, o Axe 3
Attention Network(DAN)o]] A& 2tx9i7] of
g Zojzia WY NP PALS 2SRk 1 A, Stroop
testol d Y 7127t BRI 293 1go] faPuct 995
A W,

F2 719382 £3F Zheng AULE HY, WMS total
score, WMS-MQ(Memory Quotient), Comprehensive memory,
Mental control A|#oA THF H38Fo] xR H|a| {2t
37} A7 Bt Z712ao] wwNE WUI 3ol
WMS subscore(1d ©-Z27], A|ZA 7]A9H)oA Fo3t FFZ
BACH.

Lin Aol BiSdol MoCA 4 1 5 793, FUA
AR, A Y BAE FYAAD, WMS B2olH A%, 1Y o
227], A s &

oo

=
22 53] PYNRLES BolFYU

Author (year) Subjects Groups Modality Journal
Cognitive training (n=51)
Li (2023)'® MCI due to AD by NIA-AA Mixed Training (n=48) fMRI Alzheimer & Dementia
Control (n=53)
Baduanjin (n = 20),
Tao (2019)" MCI by Peterson's criteria Brisk Walking (n = 17) MRI, fMRI Neuroimage: Cliniacal
Control (n = 20)
Baduanjin (n = 23)
Xia (2019)"® MCI by Peterson’s criteria Brisk walking (n = 23) fMRI Frontiers in psychology
Control (n = 23)
Baduanjin (n = 23)
Zheng (2021)" MCI by Peterson's criteria Brisk walking (n = 23) MRI Brain Plasticity
Control (n = 23)
Baduanjin (n = 20)
Liu (2021)2 MCI by Peterson’s criteria Brisk Walking (n = 17) MRI, fMRI Frontiers in Aging Neuroscience
Control (n = 20)
Lin (2024)*" MCI by Peterson's criteria Tai chi (n = 48) MR, fMRI The American Journal of

Control (n = 48)

Geriatric Psychiatry

MCI: Mild cognitive impairment, MRI: Magnetic Resonance Imaging, fMRI: Functional Magnetic Resonance Imaging

Table 2. Features of Qigong therapies and Controls applied in the Studies

Author (year) Intervention Durations/Frequency of Intervention Details of Controls
12 months (Class A), Cognitive training: 4 tasks (short-term memory, speed perception, motion trace
Li (2023)'® Tai Chi 24 months (Class B), perception, mental rotation), 3-4 times(20-30min)/week, 6 months
2 sessions/week, 120min/session Control: General health advice
1) - ’ Brisk walking: 24 weeks, 3 days/week, 60min/day + health education
Tao (2019) Baduanjin 24 weeks, 3 days/week, 60min/day Control: usual physical activity + health education (30min/every 8 weeks)
. 18) .. . Brisk walking: 24 weeks, 3 days/week, 60min/day + health education
Xia (2019) Baduanjin 24 weeks, 3 days/week, 60min/day Control: usual physical activity + health education (30min/every 8 weeks)
19) - ) Brisk walking: 24 weeks, 3 days/week, 60min/day + health education
Zheng (2021) Baduanjin 24 weeks, 3 days/week, 60min/day Control: usual physical activity + health education (30min/every 8 weeks)
. 20) . . Brisk walking: 24 weeks, 3 days/week, 60min/day + health education
Liu (2021) Baduanjin 24 weeks, 3 days/week, 60min/day Control: usual physical activity + health education (30min/every 8 weeks)
Lin (2024)*" Tai Chi 12 weeks, 5 days/week, 60min/day Control: usual physical activity + health education (60min/every 4 weeks)
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Table 3. Clinical measurements on the Studies using Neuroimaging Methods

Author (year) Clinical Measurements

Significant changes in Clinical Measurements

Immediate enhancing effect from Tai chi after 12 month training: MMSE improved 0.33 SD and 0.10 SD in the
MixT and CT groups, respectively, compared to -0.75 SD in the control group. The MixT had extra benefits in

AVLT 5-minute and 20-minute recall than CT.

The waning effect after training in the 2nd 12 month period: In the second 12 months, all cognitive changes in

. 16)
Li (2023) BNT, ADAS-Cog

MMSE, CFT, AVLT, SCWT, STT, MixT Class A and control were not statistically significant. The CT showed post-training advantages over controls
in MMSE, AVLT 5-minute recall, AVLT 20-minute recall, and ADAS-Cog.

The long-term effect of mixed training: In the second 12-month training period, the MixT group Class B showed
improvement over the control group, in MMSE, AVLT 5-minute recall, AVLT 20-minute recall, and ADAS-Cog.
They also showed cognitive benefit over MixT group Class A in MMSE, AVLT 5-minute recall, AVLT 20-minute

recall, and ADAS-Cog.

Baduanjin group had a significant increase in MoCA scores compared to the nonexercise group and the brisk

Tao (2019)'" MoCA

walking group, and there was no significant difference between the brisk walking group and the non-exercise

group after SIDAK correction

After the 24 weeks of the intervention period, covariance analysis pre-post changes of attention with adjusted

Xia (2019)"®

gender, age and education showed average number of correct congruent condition were significantly different
Stroop Test, TAP, DSC test  petween groups; further post hoc analysis showed that the average number of correct congruent condition for

the Baduanjin group was significant increase than that of the UAP group.

After the 24-week intervention, BDJ group showed significant increases in the MoCA scores, the WMS-CR total

Zheng (2021)" MoCA, WMS-CR scores compared with the UPA group. Compared to the BWK group, the BDJ group showed significant increases
in the MoCA total scores, and the picture reproduction subscores of the WMS-CR.
ANCOVA showed a significant difference in MoCA score changes (post-treatment minus pre-treatment) among
Liu (2021)2 MoCA the three groups. Post hoc analysis showed that the Baduanjin group had a significant increase in MoCA scores
compared to the health education control group and the brisk walking group after Sidak correction.
Lin (20242 MoCA, WMS-CR TC significantly improved global cognitive function, Attention, Abstraction, and verbal delayed recall after 12

weeks training. Moreover, TC group had higher scores in MQ, Intelligence, picture recall and associative learning.

MMSE: Mini-Mental State Examination. CFT: Complex Figure test, AVLT: Auditory Verbal Learning test, SCWT: Stroop Color-Word test, STT: Shape Trail test, BNT: Boston
Namin? test, ADAS-Cog: Alzheimer's Disease Assessment Scale-Cognitive Subscale, MoCA: Montreal Cognitive Assessment, TAP: Test of Attention Performance, DSC: Digit

Symbol
walking, UPA: Usual physical activity, TC: Tai chi

S|

2 AFoA ARG =FE5L HU, 3 7|58 WA
B X]7|(resting state) IMRIE, 2% &FHo|A= MRIS o] 831
22 Y £ APt MRIE o]&§ 7L Voxel based

718

2 rr

Morphometry(VBM) o]85to] ¥]°] Grey matter
volume(GMV)2 5731, 7130% A3 GMVY] Watg sz
3 ulRsign. FA7] MBI oo oz s
Blood Oxygen Level Dependent(BOLD) signal& 2A}&o 2 wgt
5}o] Amplitudes of low-frequency fluctuation(ALFF, AZu}4
HE ZXZHAM) Independent Component analysis(ICA, ZdA
iA), BAGYE seed Ao} 7]5A AZ/d(seed-to-voxel
functional connectivity) B4 5& 23885t1, 7] 29¥ X350
WIS dizdat vt 497t YdtHTable 4).

Li A5 B4, =9 RpIA APARo FFdS wrgst
Aoz dA ALFF 3tZ =9 AX| FHoA Aitste] tiza
ANEHEY 282, YREAF)Y grouptime?] 671 HEAHE
(Interaction) 2 FotgS ©, AFFAA iz vls] F=%
5579, d¢¥ DZA(nsular cortex), %% F5Y, SHgmA
(Posterior cingulate cortex) SO|A] §-9]5}A Z7}=l ALFF e
Bt o, Ej2EE PAT 2F FAIH AR FAZ Ao

= 8ol Apol7t gttt

Tao?] APoIME, YA MW ALFF e Boad, 27],
g dizZoA A Ao AMGIEE ul, THF Aldddol A7+
o vl3]A & sfjul g(Hippocampus)?] ALFF Zfo] ZAsta,
A= Y& WATY nZA(Left medial prefrontal cortex, mPFC) 4
ool 2 Z7Ist 27 Byt J2]u 2% sfjuHHippocampus)
9] ALFF3t9] ¥i8}= MoCA score9] ¥igtet 303t 29 A7

B orr

-

Coding test, WMS-CR: Weschler Memory Scale-Chinese revised version, MixT: Tai chi + Cognitive training, CT: Cognitive training, BDJ: Baduanjin, BWK: Brisk

(Negative correlation)S Hct Esh TDhd AJsiZo] x|
v]3] %zZ AXojAtn]A(Bilateral anterior cingulate cortex, ACC)
Qdolo] ALFF glo] 37K 470 uglon, 9% ACCO] ALFF
o] ¥3}l9} MOCA scoref Wst= Go]st QFo] Attt (Positive
correlation}S Hoitt. olo] HgjA, & sfjufet ¥FH ACCE &
¥ 9902 £ a1 Joio GMVE 1g¥z A% vasied
U, wgg Ajsgol A7zl visl $5 sfuidele] GMV7F B
So Z71et Aoz Yepgal, BHa Aol 4t tjRo] H|s]
F= ACCO) GMV7E 371 3ol 5713t Zo2 yehdtt 27t
2, 9% sfujet = ACCE BA Qeioz sio T2 el
715" AZAM(Functional connectivity)2 AArsta, 1§ v|ws}t
g ), &% sfule} £= wolaxAngular gyrus) Ato]o] AZAA

LU AP Lyt xRt F7hE o] Ak,

Xia9] A= ICA YWHHES AFE3to] Dorsal Attention
Network(DAN)S Z.E subject @2 Astn, 18¥ 5/ A%
Rolg HlEStAH®. 1 Zuh 9% off £4Y ¥ (Inferior
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Table 4. Analysis index and results of the Studies using Neuroimaging

Author (year)

Analysis Index in
Neuroimaging

Regions of Interest

Results of Qigong Therapies in Neuroimaging index

Li (2023)'

Amplitudes of
low-frequency fluctuation

Voxel-
wise

The individual ALFF brain maps were compared voxel-wise for the interaction effect
(group x time) in mixed model analysis. Both CT and MixT had clusters of increased
ALFF mainly at bilateral medial temporal lobes, temporal poles, posterior cingulate
cortex, and insular cortex. They also used repeated measures t-test to further explore
the source of interaction effect and observed the decreased ALFF in the above clusters
in_the control group.

Tao (2019)""

ALFF, Region-of-interest
Voxel-Based Morphometry
(VBM) for gray matter
volume, Seed-to-voxel
functional connectivity (FC)

Voxel-wise(ALFF),
Rt. hippocampus,
bilateral ACC
(VBM,
seed-to-voxel FC)

ALFF: Baduanjin group had significantly decreased ALFF values in the right hippocampus
compared to the brisk walking group and increased ALFF values in the left mPFC
compared to the brisk walking group. Partial correlation revealed a significant negative
association between the ALFF value changes in the right hippocampus and the MoCA
score changes across all groups adjusted for age, gender, education, grouplD and
baseline MoCA score. ALFF values in the Baduanjin group were significantly increased in
the bilateral ACC compared to the non-exercise group and in the left DLPFC compared
to the brisk walking group. Regression revealed a significant positive association
between ALFF value changes in bilateral ACC and MoCA score changes, adjusted same
covariates.

VBM: Post-hoc analysis showed significant increased GMV in the right hippocampus in
the Baduanjin group compared to the brisk walking group after intervention. There was
also significantly increased GMV in the bilateral ACC in the Baduanjin group compared
to the control group.

Seed to voxel analysis: Increased rsFC between the hippocampus and right angular gyrus
in the Baduanjin group compared to the control group.

Xia (2019)"®

Independent component
Analysis (ICA)

Dorsal Attention
Network (DAN)

One-way ANOVA showed that after the 24-week exercise period, there were significant
differences in the DAN in five regions: right middle temporal gyrus, right fusiform gyrus,
right rolandic operculum, right precuneus, and right supramarginal inferior parietal and
angular gyri(compared to the BWK group or UAP group, functional connectivity of these

Zheng (2021)"

VBM

Voxel-
wise

After 24 weeks of intervention, when compared BDJ group to the UPA group, there was
significant GMV increases in the temporal gyrus (medial and superior), frontal gyrus
(medial and superior), parietal gyrus (superior and inferior), medial occipital gyrus,
cingulate gyrus, and angular gyrus. Compared to the BWK group, the following area
volumes, including the right frontal gyrus, precentral gyrus, occipital gyrus (superior and
medial), were significantly larger in the BDJ group.

Liu (2021)2

Seed-to-voxel FC, Dynamic
causal modelling (DCM) for
effective connectivity, VBM

Locus Coeruleus,
Ventral Tegmental
Area

Baduanjin significantlly increased the right locus coeruleus(LC) and left ventral tegmental
area(VTA) rsFC with the right insula and right amygdala compared to that of the control
group; and the right anterior cingulate cortex (ACC) compared to that of the brisk
walking group.

The increased right LC-right insula rsFC and right LC-right ACC rsFC were significantly
associated with the corresponding MoCA score after 6 months of intervention.
Baduanjin group experienced an increase in GMV in the right ACC compared to the
control_group.

Lin (2024)*"

Volume, Seed-to-voxel FC,
mediation analysis

Bilateral
hippocampus

TC group showed a significant increase in right hippocampus volume after intervention,
which was positive association with associative learning. ArsFC between left
hippocampus and right cuneus, right hippocampus and other several regions, were
significantly higher than control in TC group. Mediation analysis demonstrated that A
rsFC (bilateral hippocampus and left cuneus, left hippocampus and right cuneus)
mediated group effect on global cognitive function and verbal delay recall. The positive
correlation was also found between ArsFC (left hippocampus and right cuneus) and
up-requlated LRP1.

MixT: Tai chi + Cognitive training, CT: Cognitive training, mPFC: medial Prefrontal cortex, MoCA: Montreal Cognitive Assessment, ACC: Anterior cingulate cortex, DLPFC:
Dorsolateral prefrontal cortex, GMV: Grey matter volume, rsFC: resting state functional connectivity, VBM: Voxel based morphometlY, DAN: Dorsal attention network, BDJ:
o

Baduanjin, BWK: Brisk walking, UPA: Usual physical activity, TC: Tai chi; ArsFC: change of resting state functional connectivity, LRP1:

w-density lipoprotein receptor-related

protein 1
k1A =+ AEo], A3A2e] &4(Neuronal loss)E AA HiHmAEe] A&
(Cortical atrophy)Z {sty, ZutRlog QIx]7]5o] Attt
Yxsto|my2 A|uje] Al UQl Aoz opygolt H] £ Zo] fjA¢Ql ofU2ole FE spMo|}?®) 22 x|uf A

ENAmyloid Beta)e} E}-> T¥RA(Tau protein)o] H]Z4Aoz A A HofoflA= ot Biomarkerg o]gsto] X|ujE F3 o]
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Fig. 2. Target Regions of Interest(ROIs) used in the studies included
in this review. A: ROIs associated with the effectiveness of gigong
therapy in cognitive impairments B: Dorsal Attention Network(DAN)
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