2025 4F 5 U Je [ BRI R A R &

EAIRZY: ET INRS WAREREMESE S DIERIIIERE

AKR, RIRF

LR E Y RS
FHE: A CAC A ERIEASE DAL, TINLE SEPUTIIRE GISL. RIS, #¥0 5T
W REER, ROV ORI . BRFCR, FIREEA . s DR R A A I 4
1 (HbO) WeFE 5% P B bR i i AR % AR BE a0 T I (K. RS a) Bk
HEANRITIRE, R VP 2 HE L % 84T T4 (Stroop. Neback) Gk Z AR & 7 W
FORTIITF B, BEsb, BUA R B SO0 I T A S A AL R A s 5 5 A o P 2T
MR (INIRS) HAR LB RIEZ TR MAE M. AT RET “SRg”
&, BB R NIRRT A2 E BRI RS I 4K OB B T AR 3 . 5
SR 42 44 BRERAEN S BN AR, A SRR B R AL, AT 12 . S 3
Vo BEIR 60 SM BT, AMRZEALE ST AR OB S R, A AT RO LS A, %
AL 43 5 HURIBTIATT o BFTURAL INIRS HoR MO A At B R AR A A0 1 (HbO) A8k, VPA%
B AR SIZHE FIMIIAE, 344 Stroop 55 3-Back ML MRINAIIRE. SHER, AHWZEALE
AR B A R S B 3 T TN T . IR, AR BT 2 A I X 10 D A e e
SR, AR AU SIS B AT 2 1R F 16 e AR T, LR ALAE AR 25 o S
IO I A, AT A EALRIX AL AU EL B M, AHR2R 1 (K DO B 2 77 T
BERFHEIZS (p=0.004) , JeHAE LTS SO AT AU (RB0E KON S 3. ST S 2, BER
RO BN S, T ACHR 2 TR o IR0 B 0 A, 6 A A SR 28 00 s i T R LA
TS, SE S AR SR O T TR, R, FIE SRR HIA INIRS 2% 51T
R, SEHURE I SRR . RN “IZEIAL T R AT BT T 1R T A
JIEHE

R AN NEITRE: TLLAh: AU R 25O
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Abstract: Substance Use Disorder (SUD) has become a global public health problem. The significant
decline in executive functions (inhibition, refreshing, and switching) and working memory caused by drug
use is a main factor causing to relapse. Studies have shown that the abnormal fluctuations in the
concentration of oxygenated hemoglobin (HbO) in the prefrontal cortex of methamphetamine and heroin
dependents are highly correlated with cognitive control impairment. Although traditional exercise
interventions (such as Tai Chi and aerobic exercise) can improve cognitive function, their effects are often
evaluated through questionnaires or behavioral tasks (Stroop, N-back), lacking relatively strong evidence
to prove it. Moreover, there are lack of sufficient evidence collecting the dynamic changes in brain
function in SUD rehabilitation research, it is required to introduce a portable functional near-infrared
spectroscopy (fNIRS) technology to reveal the neuroadaptive processes of exercise intervention. Based on
the concept of "exercise is medicine," this study aimed to verify the unique advantages of Tai Chi in
improving cognitive function, brain blood oxygen levels, and mental health. The study selected 42 male
SUD subjects and randomly allocated into a Tai Chi group, an aerobic exercise group, and a conventional
control group. They underwent 12 weeks of intervention, three times a week, for 60 minutes each time.
The Tai Chi group practiced Tai Chi for Mind-body exercise and Tai Chi, the aerobic group performed
treadmill or cycling training, and the control group received the conventional educational treatment. fNIRS
was used to detect the changes in oxygenated hemoglobin (HbO-) in the prefrontal cortex, assessing brain
function in both resting and active states, and combined with Stroop and 3-Back tasks to test cognitive
function. The results showed that the Tai Chi group performed particularly well in improving cognitive
function and enhancing brain functional connectivity. After the intervention, the functional connectivity in
multiple brain regions of the prefrontal cortex in the Tai Chi group significantly increased, especially the
positive connection between the dorsolateral and ventrolateral prefrontal cortex. Moreover, the reaction
time and brain region activation in cognitive tasks in this group were widely correlated, outperforming the

aerobic group and the control group. Within-group comparisons indicated that Tai Chi was significantly
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more effective than aerobic exercise in promoting brain function integration (p = 0.004), especially in the
activation effect of the left dorsolateral prefrontal cortex. In conclusion, exercise has a positive impact on
SUD rehabilitation, and Tai Chi, with its characteristic of coordinating physical and mental regulation,
shows unique advantages in cognitive repair and neural function improvement, making it a suitable
intervention method for SUD rehabilitation. At the same time, the study advocates the introduction of
multiple assessment techniques such as fNIRS in the rehabilitation process to achieve precise monitoring
and scientific evaluation. This achievement provides strong evidence for the application of "exercise

prescriptions" in health interventions for special populations.
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