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A Narrative Literature Review on the Effectiveness of Qigong Therapy
for Cognitive Impairment: Focusing on the Neuroimaging Studies
Woohyun Seong!, Hyeonsang Shin!, Dong Hyuk Lee?**

1: Student, Department of Anatomy, College of Korean Medicine, Sangji University,
2: Department of Anatomy, College of Korean Medicine, Sangji University,
3: Research Institute of Korean Medicine, Sangji University

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 gigong
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 qigong 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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Fig. 1. Flowchart of the study selection process.
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AP AFE0NN 7 Eol &Y AR m: 67] 5 470
AFo]A A% Montreal Cognitive Assessment(MoCA) A4H
CH719202) g3t KMubdol 91X]7]% ZAAIR Mini-Mental State
Examination(MMSE),  Alzheimer's  Disease  Assessment
Scale-Cognitive Subscale(ADAS-Cog)o] AF2-EQtHY. MoCA7L
g89 v d7E B9, 713 SUILAAN dxd EBx 27E
ol uls] MoCA A&7t 2% {95t F7istgtt. 27+ dx
o] vlaf {9 o]zt ARt
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Digit Symbol Coding test(DSC)), <¢io]%2(Boston naming
test(BNT)), X327t X|Z5-(Complex Figure test(CFT))S H7t
5t ZAMEol &5 QtkTable 3).
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Table 1. Characteristics of the Studies Using Neuroimaging Methods

A AW QEZHG §SP] £ H4E AR CFT, BNT
3L, 12714 § %"{;’ 7o QL8 oA =%
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=0 H]OH AVLT(Z —E— ﬂ ), ADAS-cog A47} 893t Afo]E
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ADAS-cog F47F Qg xpolg Bt QX EHZY
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& Aol ugc}.
Xia A4E H9Y, °] dte
Attention Network(DAN)o] £AE 23 97] of
o zojga BaAY AR AAHE Bk 3 Ak Stroop
testol 4 WY 7|37t WL 24 180 fJrFuct 993
A sk,
zg2 7193g &A%t Zheng AJLE HW, WMS total
score, WMS-MQ(Memory Quotient), Comprehensive memory,
Mental control X|ZoA ThZ L88Fo] tixo] v]s] §2lst
37h a7g ugdh Zlzudel uzdd: BEE 2830l
WMS subscore(1d ©&2]7], AZA 719l o3t S
B
Lin A7ol4E eh3do] MoCA 543 1 5 59, 345
AL, A B4 HAE PPN, WMS H2oN A%, I3 o
23], 9 % YL 59 PYNRSL HoiFYUC

=2

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)% 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) MRI, 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
MMSE, CFT, AVLT, SCWT, STT, MixT Class A and control were not statistically significant. The CT showed post-training advantages over controls
BNT, ADAS-Cog 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
) 19 gender, age and education showed average number of correct congruent condition were significantly different
Xia (2019) Stroop Test, TAP, DSC test  potween 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.

Li (2023)'®

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.

. ) ) TC significantly improved global cognitive function, Attention, Abstraction, and verbal delayed recall after 12
Lin (2024) MoCA, WMS-CR 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 Coding test, WMS-CR: Weschler Memory Scale-Chinese revised version, MixT: Tai chi + Cognitive training, CT: Cognitive training, BDJ: Baduanjin, BWK: Brisk
walking, UPA: Usual physical activity, TC: Tai chi

6. A7 FER £ A= (Negative correlation)2 B¢t} E3h ok x]3izo] X7
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9} Ventral Tegmental area(VTA)S AAgdoz 7|-A AN L AAtstgct. ®st of7] @utEA(Mediation analysis)2 =3
< Astged, T3 AN dizd o] &5 LCet &5 o] g QX759 ¥Witg A AYE & A+ 7158 dFAY
Insula, % VTAS 2% H=A|(Amygdala)ete] AZ%ol 5715 HelE gAs ZAx, 99 sjop BYet L9 A
42 BH1, A7|F iy &5 ACCeRe] dZAMo] 3715t G4 (Cuneus) Ato]9] AZAY W37t QA]7)59 HEE iZlshe A&
2 HPk J8ly 9% LC-9% insula, 95 LC-9& ACCY M0z st £ o] AFJA & proteomicsFAE F
AZAX9 Z71= 67]¥ £X] & MoCA score?] #3slel §9Jsh 9oF 7}sto] LRP1(Low density lipoprotein receptor-related protein
o] FATAAE B 1ojah= THAo] Wy XA 34" 4o wstel #Rol 9,

Opx|gto 2, Lino A4+ HSd A AF, oo 499 oj2|gt THulAlo] W= 5 ofjof-9-& Cuneus 7+ AZA W
GMV ®igtE F4sa, offuf g2 B gz 7158 A24 sto} 9] FHAAE BdS HIG.

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
(ALFF)

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
regions were significantly reduced in the Baduanjin group).

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)2"

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 morphometrr, 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:

protein 1

w-density lipoprotein receptor-related

1 3y Agjo], AN 2] &4H(Neuronal loss)g A di:mAo] 9%
(Cortical atrophy)g f@sti, AdAog QIX|7|5o] AstHct
Y Aasto|mg2 Auje] tEFQ ¥Ql Aoz ofYolE H] Lt Zo] g#HQl ofURolt FE sPdolch®) &2 A|uf A

E}(Amyloid Beta)?} E}Y T¥iZA(Tau protein)o] v]Z4H o=z A A7 Hofoflxe Thgst Biomarkerg o] &5t XU FT o]



W. H. Seong et al

119

ofd JEstdoz AHostEn oo, ofUzol=(A)-ERXHT)-417
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89 a3l /YUY Yoz AREHL JAATH o] FoA
Hippocampus, ACC, LC §& 3402 3 7|48 dZ4YY F&
oAt ©s] SAd I F k9] Ao|gt Hol: Zo| ohlal YAt
K& $H(MoCA A49] ¥zhate (o3t JAAAE B 7|5
9o AAA A@r|Mo Ao 7H5AHE HoFckFig. 2).

Pleweu:
(']

FC (T4
" H%ﬂ\nus

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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