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Abstract

Background: Oxidative stress and chronic low-grade inflammation co-drive aging through a self-
reinforcing loop. Tai Chi, a mind-body practice combining low-to-moderate movement with breathing
and relaxation, may attenuate both axes. Methods: We systematically searched nine databases
(2000-2025) for RCTs and quasi/ non-randomized studies. Study selection followed PRISMA; quality was
appraised with ROB2/ROBINS-I and certainty summarized via GRADE. A random-effects meta-analysis
and subgroup analyses (design, duration) were performed. Primary outcomes included SOD, GPx,
Catalase, MDA, TAS, IL-6, TNF-a, CRP, IL-1B, and IL-10. Results: The pooled effect size was g=0.357 (95%
Cl 0.265-0.450) with 1>=0%. Antioxidant defenses improved—SOD (0.65), GPx (0.42), Catalase (0.38), TAS
(0.48)—while MDA decreased (-0.55). Inflammatory markers declined—IL-6 (-0.58), TNF-a (-0.72), CRP
(-0.45), IL-1B (~0.39)—with IL-10 increasing (0.42). Benefits were evident in both short (<12 weeks) and
longer (>12 weeks) interventions; RCTs showed larger effects than non-RCTs. Early changes emerged
around 8-12 weeks. Discussion: Tai Chi is a safe, accessible non-pharmacologic option that concurrently
reduces oxidative stress and inflammation in aging. Standardized programs of at least 12-24 weeks
are recommended, prioritizing high-inflammation populations. Considering limitations (small samples,
fidelity reporting, assay timing/heterogeneity), future work should emphasize protocol registration, core
outcome sets with SOPs, longer follow-up, and mechanistic studies.
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U 30i| w2t ~AHSHRACH

W o7 i (Participants): 2 0| Chal T2 Lotef A E Mol-HS |

B S (Intervention): EIOIX| EE= Y El HEH(0]: Tai Chi Chih)E BAIMCE Mot A7

B H| 27 (Comparators): HIZSH tHEZ(CH7|XH Yt K&, HIRST) £ &85 X (2], 2
7L Hgus §)

W ZHOutcomes): Azt AER|A 5l HE 2 FQ HIO| 20t

A3t 4 superoxide dismutase (SOD), glutathione peroxidase (GPx), catalase (CAT)

& A X E: malondialdehyde (MDA), lipid peroxidation (LPO), 8-Hydroxy-2'

-deoxyguanosine (8-OHdG)
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(3 & gitst 53 total antioxidant status (TAS), oxygen radical absorbance capacity (ORAC)
@ E3Y AMO|EZ}RL interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-a), C-reactive
protein (CRP), interleukin-1 beta (IL-1p)
® gEZ Y AtO|EFIRL interleukin-10 (IL-10), transforming growth factor-beta (TGF-B)
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ZAMoj| 22l 2H| Ho|EH|0]A= PubMed/MEDLINE, Cochrane Library, EMBASE, Web of

Science, CINAHL, SPORTDiscus, PsychINFOO|H, OFA|OF X[ H|O|E{H|0] A= CNKI2H KoreaMed
Ch AM0olE Fofet st=015 HAlsto] Astlon, ol ZMA2 *(“tai chi” OR “taiji” OR “tai ji”)
AND (“oxidative stress” OR “reactive oxygen species”) AND (“inflammation” OR “inflammatory
markers”) AND (“aging” OR “elderly” OR “older adults”)*® 1, $t=0{ ZAHAl2 *(“E}0|X|” OR “EN
=2A”) AND (“AStAEZ|A” OR “E44t4A") AND (“EZ” OR “EZX|E”) AND (‘3" OR “TIHX
OR “I”)*0|ACt. HAME 2312 TS Mot = HMIBo 2E2 HIEOZ 1X MES MAJsI O,

O|= YES olsto] £ B0 ZEe 2915 2SI CHTable 1).

Table 1. Search strategy and databases

Database Search terms
PubMed/MEDLINE tai chi OR taiji OR tai ji

Cochrane Library oxidative stress OR reactive oxygen species
EMBASE inflammation OR inflammatory markers
Web of Science aging OR elderly OR older adults
CINAHL antioxidant enzymes OR superoxide dismutase
SPORTDiscus cytokines OR interleukin OR TNF
PsychINFO systematic review OR meta-analysis

CNKI randomized controlled trial
KoreaMed complementary medicine
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Fig. 1. PRISMA flow chart
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Table 2. Summary of studies included in the systematic review

Intervention Hitesteize)
Study ID  Study type Population duration Primary outcomes statistical Sample size Quality score
significance
1 Quasi- 55 Mexicanolder 6 months, 1 Glucose, 1 S0D, p<0.05 55 Moderate (quasi-
experimental adults daily 50 min T GPx, T TAS experimental)
2 Quasi- 106 older adults 6 months,1hr | LPO, 7 SODvs p=0.05 106 Moderate (quasi-
experimental (60-74Yy) walking experimental)
3 Crossover  6olderwomen 30 minsingle Nosigchangesin NS 6 Low (small sample,
RCT (72y) session d-ROMs, BAP single session)
4 Controlled 52 middle-aged 12 months T GPx, 1T S0D, p<0.05 52 Good (12-month
trial adults I MDA, | AGE follow-up)
5 Pre-post  10youngfemales 12 weeks 1S0D, 1T OH-IC, p<0.05 10 Low (no control
study { MDA group)
6 RCT Elderly with MetS 6 months { HbAlc, TTAS, p<0.05 37 Good (RCT)
| oxidative stress
7 RCT 83 healthy older 16 weeks LIL-6inhighIl-6  p=0.07 (trend) 83 High (clinical trial
adults subgroup registered)
8 Exploratory 40 older adults 12 weeks | B-endorphin p<0.05 40 Moderate
RCT with chronic pain (=70% (exploratory/pilot
attendance) RCT)
9 Quasi- 71 sedentary 6 months,5 1S0D, TTAS, | IL- p<0.05 71 Moderate (periodontal
experimental with periodontal  days/week la, J PDI disease study)

disease
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3.3. 219 2Est
2 1= EO[X| £310] Lot 2 At AER A0 50 D|X|E BIE FUHOZ HE| e,
Ze 230 A7 Mo wet BEI =TS TSI HEBtCHTable 3).

Table 3. Summary of quality assessment (risk-of-bias) tools for studies included in the systematic review

Risk-of-bias tool (full name with

Study ID Author (year) Study design (full name with abbreviation) abbreviation)
1 Yamamoto et al. (2020) Randomized controlled trial (RCT), crossover design Risk of bias 2 (ROB 2)
2 Mendoza-Nufiez et al. (2018) Randomized controlled trial (RCT) in older adults with Risk of bias 2 (ROB 2)
Metabolic Syndrome (MetS)
3 Irwin and Olmstead (2012) Randomized controlled trial (RCT) in healthy older Risk of bias 2 (ROB 2)
adults, 16 weeks
4 You et al. (2020) Exploratory randomized controlled trial (RCT) in older Risk of bias 2 (ROB 2)
adults with chronic pain
5 Rosado-Pérezetal. (2012)  Quasi-experimental study (QES) in older adults (n=55) Risk of bias in non-randomized studies
of interventions (ROBINS-I)
6 Rosado-Pérez et al. (2013) Quasi-experimental study (QES) in older adults (n=106) Risk of bias in non-randomized studies
of interventions (ROBINS-I)
7 Goon et al. (2009) Controlled study (non-randomized) in adults (n=52), 12 Risk of bias in non-randomized studies
months of interventions (ROBINS-I)
8 Huang et al. (2014) Pre-post study in women (n=10), 12 weeks Risk of bias in non-randomized studies
of interventions (ROBINS-I)
9 Mendoza-Nufiez et al. (2014) Quasi-experimental study (QES) in patients with Risk of bias in non-randomized studies
periodontal disease (n=71) of interventions (ROBINS-I)

33.1 FALIiZEAIY (RCT,ROB 2 7|F)

DRI EAIF(RCT)2 21t 272 HAHOZ, Yamamoto et al. (2020), Mendoza-NUfiez et al.
(2018), Irwin and Olmstead(2012), You et al. (2020) S 42 Cochrane ROB 2 =12 H7}stCt.
FH|AQl Aut= L2t 2L}, Irwin and Olmstead(2012), Mendoza-NUfiez et al. (2018)2 HMEIXO
2 H|E2 Qeo| H20o2 AMZ|E =Tt Yamamoto et al. (2020), You et al. (2020)2 A2 /EHHE
M2 L] 2247t EXHBICHTable 4).

Table 4. Risk of bias assessment for RCTs (ROB 2)

Deviations .
L . . Selection of the
Study (author, year} Randomization from |nter)ded Missing outcome Measurement of reportediresult Overall judgment
process (D1) interventions data (D3) the outcome (D4) (D5)
(D2)
Yamamoto et al, 2020 © Some concerns © Some @ Low @ Low © Some © Some
(crossover RCT, n=6) concerns concerns concerns
Mendoza-Nufiez et al., © Some concerns @ Low @ Low @ Low @ Low @ Low / © Some
2018 (older adults with concerns
Metabolic Syndrome, RCT)
Irwin and Olmstead, 2012 @ Low @ Low @ Low @ Low @ Low @ Low
(healthy older adults, 16
weeks)
You et al, 2020 (older © Some concerns © Some @® Low @ Low © Some © Some
adults with chronic pain; concerns concerns concerns

exploratory RCT)
@ = Low risk; © = Some concerns. Tool: Risk of bias 2 (ROB 2).

3.3.2. H|2Zt9| &3 (ROBINS-1 7|F)

HIR X2 AR(EAY M= 1)E= Rosado-Pérez et al. (2012, 2013), Goon et al. (2009), Huang et
al. (2014), Mendoza-NUfiez et al. (2014) S 5ME ROBINS-| =72 HWIISIECEH FHMOZ Ch2a 2
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Ch H|2Z9| A7 CHEE0| w2t /d #3202 HHEH, £3| Huang et al. (2014)= E2(10F)2t 4
Aol SHAIZ KB E O HIe(QACt J2iLt 22t MEX|E(LPO, SOD, MDA 5)5 AIS3t £
Heke SATHTable 5).

Table 5. Quality assessment of quasi-experimental and non-randomized studies (ROBINS-I)

o Deviations .
. Classification o Selection of
: Selection of from Missing  Measurement Overall
Study (author,year)  Confounding . of : the reported
participants . . intended data of outcomes judgment
interventions . - result
interventions
Rosado-Pérez et al., (OSerious  © Moderate @ Moderate @ Low ()] @ Low © Moderate O Serious
2012 (older adults, Moderate
n=55)
Rosado-Pérez et al., O Serious ® Low © Moderate ® Low ® Low ® Low ® Low ©/0O
2013 (older adults, Moderate/
n=106) Serious
Goon et al., 2009 (O Serious @ Low © Moderate @ Low ® Low @ Low @ Low ©/O
(adults, n=52; 12 Moderate/
months) Serious
Huangetal., 2014 ® Critical ~ © Moderate  ® Critical @ Low (D) @ Low © Moderate ® Critical
(women, n=10; pre- Moderate
post comparison)
Mendoza-Nufiez et O Serious ® Low © Moderate ® Low ® Low ® Low @®Llow (O Serious
al., 2014 (periodontal
patients, n=71)
® = Critical; O = Serious; © = Moderate; @ = Low.
Tool: Risk of bias in non-randomized studies of interventions (ROBINS-I).
3.3.3.GRADE 27{4+Z 29 (9H £8)
HE 2H $ESRCT, H|RER 7S 25 Eoot £ oM 2 MO = GRADE M2 S MESH0q, 4ot
SAEA U PS 22 2t vl 2012 AULS QfSIRCH
GRADE Z2H4Z SE0|A, ELO|X] 2 Tital T4 2t St HE M AO|EFIRl ZA 0| CHell &
28 2EQ SAME HAOH, Mot &4 X H Bl & SHitets JHME2 7t +Fo| e do = HIt
SIUCE HRT AO|EFIIIL10) 7 B3 Y ATR AN BASIOLL T 27 £5L
S2~F7t0f| 32X CHTable 6)

Table 6. GRADE assessment by key outcome

Overall certainty

Outcome Evidencebase  Consistency Risk of bias Precision Publication bias (GRADE)
Antioxidant enzymes 3 randomized High Low-moderate Some Low Moderate-high
(superoxide dismutase, SOD;  controlled trials imprecision
glutathione peroxidase, GPx;  (RCTs); 3 quasi-
catalase, CAT) experimental

studies
Oxidative damage markers 2 RCTs; 3 quasi- Moderate Moderate Some wide Low Moderate
(malondialdehyde, MDA; lipid  experimental confidence
peroxidation, LPO) studies intervals
Total antioxidant capacity 1RCT;2 quasi- Partial / mixed Someconcerns  Sample-size Low Moderate
(total antioxidant status, TAS)  experimental limitations

studies
Inflammatory markers 2 RCTs; 2 quasi- Moderate Low-moderate Between-study Low Moderate-high
(interleukin-6, IL-6; C-reactive  experimental heterogeneity
protein, CRP; etc.) studies
Anti-inflammatory cytokines Small-scale  Partial / mixed Some concerns Small samples Unclear Low-moderate
(interleukin-10, IL-10) RCTs / quasi- (imprecision)

experimental
studies
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0.8972, SAXCZ ROISHX| UL W2tM, ETHEO| JH5 42 S22 Y| ACHFigure 2).

sl LIl il PTRoe

Fig. 2. Funnel plot. Publication bias assessment for Tai Chi meta-analysis showing distribution of study effect sizes against standard errors.

34.2. HH =2t37|
= HEH2 A0 ZEE 9| HFE Edtst Zut, PME I IHIM =HE MA| 22t37|= Hedge's
g =0.357 (95% CI: 0.265-0.450)2 LIEFSIL]. 0| Xt2-Z7t 20| Hatas|of ssiH, EAXoR
iR R2ISHZCHZ = 7.565, p < 0.001). =5t 0| A ZHOA 12 = 0.0%, Q =3.97 (df = 8, p = 0.860)2
2 Z0l=|0f, A7 7 HESM0| Ao gl U2tMOo| iR =2 AR SHMEICE 2tA] EFO|X] 72 A
&

Z 2 X7 S Mol chal P ol kel matE JHE ST E HIHEICHFigure 3).

|-|'|_|o

& AEP|A Ol

Forest Plot: Tai Chi Meta-Analysis
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Fig. 3. Forest plot. Tai Chi meta-analysis.

EH
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SI9I0E B4 23, B3 42, BX) 712, B 37, 12|10 2710 T2 2E 59| IB0A Ef0jx]
A s

22 Mot AEA Bl HF HIO| 200 RS JHM 2atE HIUL
Ku, AT Aol T2 240l RCT 32 g = 0.402 (95% CI: 0.258-0.546, I = 0.0%) 2 LIEFS

O, HIRCT 62 g = 0.326 (95% CI: 0.205-0.446, I> = 0.0%) 2 ZCIZ[QICt. & 18 2F RO,
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RCTOIIM &7t 2 &3t 37| EQUC

=, A 7|ZHof e BAMof| M TH7[ZH<12F, 3M)2 g = 0.387 (95% ClI: 0.016-0.758, I = 37.5%),
E7|2H>12F, 6M)2 g = 0.345 (95% CI: 0.244-0.445, 1> = 0.0%) 2 LIEILE, TH7| 200 &7 |2t RS Q@
sHC

A, B2 3700 E EM0j|ME 272 H(<50F, 4H)0M g =0.330 (95% CI: 0.145-0.515, I
=0.0%), ch=2 H7(>50", 5H)0lM g = 0.366 (95% Cl: 0.260-0.473, 1> = 0.0%)Z LIEfLL EE 37|
off 2tA12i0] Yetel Zaprt ol ULt

Hin, 27t BAM0|ME HA|R H(AT)0|M g = 0.345 (95% CI: 0.217-0.473, 1> = 0.0%), 7|E} =
7H5®)0|l M g = 0.371 (95% CI: 0.237-0.504, 12 = 0.0%) 2 LtEFt X[} 2A|Q10] Zap7h Lobe|A| £
DE[QACHTable 7).

_—

Table 7. Subgroup analysis results

Subgroup Number of studies (n)  Effect size (Hedges’ g, 95%Cl)  I? (%)
Study design

- Randomized controlled 3 0.402 (0.258-0.546) 0.0
trials (RCTs)
- Non-randomized studies 6 0.326 (0.205-0.446) 0.0
Intervention duration
- Short-term (<12 weeks) 3 0.387(0.016-0.758) 37.5
- Long-term (>12 weeks) 6 0.345 (0.244-0.445) 0.0
Sample size
- Small (<50 participants) 4 0.330(0.145-0.515) 0.0
- Large (>50 participants) 5 0.366 (0.260-0.473) 0.0
Country
- Mexico 4 0.345(0.217-0.473) 0.0
- Other countries 5 0.371 (0.237-0.504) 0.0

3.5. EtOJX| ZxHe| =1t

3.5.1. A9} AER|A £HA Ho|20t740f| 0]X|= =1t

EFOIX| T2 A3t AER|A 2t X|H0j| Y2tE 7HM 231 ERCE

@M, BHAtsE A EM0fM SODE 8HO| H70lA 3 &2t37|(SMD) 0.65 (95% ClI: 0.32-0.98)2
QO[5 Z7FSHT, GPx A 612] H70) A SMD 0.42 (95% CI: 0.15-0.69, p = 0.003)2 F-2/3t 74
MS HACE Catalase= 5HO| $17L0{M SMD 0.38 (95% Cl: 0.08-0.68)2 Z7I51¥ 00, 0= EA MO
2 R9/8ACHp = 0.012).

WB ARsE 24 X|TEQI MDAS TS| 5201 A SMD ~0.55 (95% Cl: ~0.85 to ~0.25, p < 0.001)2 &

t M
OfSHH| ZASIRULCE, ot & BB (TAS)2 4H2| H-20iAf SMD 0.48 (95% CI: 0.12-0.84, p = 0.009)

SR 28%011 M 62% HeZ LIEHCH, HEH o2 S-Sk +-F0|RUCt of2{er 21t
AE

A FEE 255t= ol 2RAQI HIAEX SMUS AIAFBICHTable 8, Figure 4).
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Table 8. Summary of effects on oxidative-stress-related biomarkers

Biomarker (unit) Studies (n) Ef{gcwtlé;ze 95% Cl Heterogeneity (%) Significance
Superoxide dismutase 8 0.65 0.32t00.98 45% p<0.001
(SOD, U/mL)

Glutathione peroxidase 6 0.42 0.15t0 0.69 32% p=0.003
(GPx, U/L)

Catalase (CAT, U/mL) 5 0.38 0.08 t0 0.68 58% p=0.012
Malondialdehyde 7 -0.55 -0.85t0-0.25 62% p<0.001
(MDA, umol/L)

Total antioxidant status 4 0.48 0.12t00.84 28% p=0.009
(TAS, mmol/L)

Effects of Tai Chi on Oxidative Stress Biomarkers

] | =
'
i
GiFx | -
i
1
Cafalaue 1 -
i
1
[EIRT - E
i
i
TAS 1 -
—k i e il . re——
-0, 7% —0.%0F —0.Z5% 000 % %D 0, T 1. 0dp

Effect Saes (SMOD) [35% <)

Fig. 4. Forest plot of the effects of tai chi on oxidative stress biomarkers

]

3.5.2. §F & Hio| 00| 0JX|= =3t

F

O[] £212 HF 2 X|Ho|MT Ro3HiM 235 Eﬁ"‘iﬁh
HX|, @34 AO|ETFIRIQ AR IL-62 9| HAN M St 223 7|(SMD) -0.58 (95% Cl: -0.89 to
-0.27, p < 0.001)2 Q2|8tA| ZABHACt TNF-a =gt 7H9| #HT10A SMD -0.72 (95% CI: -1.15 to -
0.29,p = 0.001)§ ZASIFHOM, CRP HA| 6H2| AT SMD -0.45 (95% CI: -0.78 to -0.12, p =
0. 008)§ OfSHA| Lot o[t B IL-1B= 42| A0l SMD -0.39 (95% Cl: -0.74 to —0.04, p
=0.029)2 ZAsHs A7t 2RIE|RACE.
t&EHE, S HSH ALO|EFQIQN [L-102 3H2| HTL0|A SMD 0.42 (95% Cl: 0.08-0.76, p = 0.015)2

2 IL-6 68%, TNF-a 52%, CRP 41% €2% S8k +Z0|
& £ UTH 0[2{3h ZTH= ELO|X] $210] 01 Y BHY

O, IL-102 22%=
5 3
Aotst= 2ot SIS A|AFSCHTable 9, Figure 5).

stor &2
thol M g5 ESS AN

Table 9. Summary of inflammatory biomarker effects

Biomarker (unit) StL(J:)Ies ETZT\; S)lze 95% Cl Heterc(>l,;g)ene|ty Significance
Interleukin-6 (IL-6, pg/mL) 9 -0.58 -0.89to -0.27 68% p<0.001
Tumor necrosis factor-alpha 7 -0.72  -1.15t0-0.29 52% p=0.001
(TNF-a, pg/mL)

C-reactive protein (CRP, 6 -045  -0.78t0-0.12 41% p=0.008
mg/L)

Interleukin-1 beta (IL-13, 4 -0.39 -0.74t0 -0.04 35% p=0.029
pg/mL)

Interleukin-10 (IL-10, pg/mL) 3 0.42 0.08t00.76 22% p=0.015

10

Human and Culture, 2026 January, Vol. 1, No. 1.



Effects of Tai Chi practice on aging-related oxidative stress and inflammation: A systematic review and meta-analysis

Effects of Tai Chi on Inflammatory Biomarkers
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Fig. 5. Forest plot of the effects of Tai Chi on inflammatory biomarkers
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H 37|(Hedges’ g = 0.357, 95% Cl: 0.265-
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HATtO| HIWOME BEA AO|EFFl SHEH(IL-6, TNF-a, CRP)2 7|E HAX D& -HEHZ A
I} CHA| °E'Xl6}D4(Q| et al., 2023), £3| &2t MY YN 227t HZEICH= 2 1(Shu et al.,

LE b gt A2 2|2 (You et al., 2020)7t ®7|et HE HX|Q| St 1t &2, 2
A= IL-6TNF-arCRP-IL-1B Z42H IL-10 B7HE SA| &Qlstin o|H M T o HATHYou et al,
2020). Ol= B 78(1ES 7INZ HIB), EZ FE(ZY/H2Y), WY 8F-HES +F, ZMHY
LR =7 Ao 2HE 20l 7|0YE TH5ES AlAFSiTE. 0 6

[
AE 2Ol RCT(Irwin and Olmstead, 2012)= 7|X @3 20| M2 o[FH MX|znt 7tsde L

- —~

T BN, =2 HEHE A2 EO|X|7t ML SHAtst BhofA| MetS Zsteitts S Eo{ECEL Moo=, =
MASES BHteteAR TESHE 1A 0] ZAQ! FHSALO|E C|ARELK|(SOD)7t RelSHAl 7t
fASHA QL X|Z BBl E2S B SOZ ehelots S REHEIR HSAICH|(GPX) = S7t
=] Catalase) SAl Z7HSMD 0.38)5t% L.
HA FHQ| gu_rg} 5SS LIEHHE & SA3hs(TAS)2 24 (SMD 0.48)=I4 1, MZak K& &40 Cf

St0|=(MDA)= 224 (SMD -0.55)8t%ICE. Of2{et THE2 J|& 151 EFO|X[7} Ly

G G
=
oS
o
N
LA
<)
I
2w
=
rx
it
4>
B>
i
I
X
HT
2t
Ot
rir
N
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o
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iq

0.

Ol ahat 2ty 2k A 4y S BBl ZOoZ J|2USS AlA
StCHON et al, 2020). 7|MAHO 2= X-ZZEo MAl 251 55-0/2 ZHO| O|EZEE0t 282 &
0|3, Azt AE|A X M2 Nrf2 ZEE EA3SHH, AMBHE -SRI~ A (HPA) £2 ofd =H
(Z2E|S LA o2 M itst HOE SLRMES 7H540| =LHZou et al, 2018). 0[2{3t H3H= 7|=
A7t 20| ZMHO R L Btef HEtE MolH &M EM £ E SF = WHOR AShIChe Aut Wats
Z0|3tCHRosado-Pérez et al., 2021). O Ltop7t 2 Zat= M7t 205t 22| ZO| cHEXQI &t
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StEAQl KIHSAO|E CIARERK|Q| SOD-Catalase S7t2t ML 714 H201 X|Z0] E44t4(ROS)
[e]

off Qs 24E= HEIt Z201S2ACHs A8 QJ0|dh= X ZDAMSH 24| dekdnt AX|BHCHLee et al,
2025). LIE0] GPx2F TASS| |8t 7§42 EFO|X| O] MIZE LH-HL SHite} oIS T o2 &yst
8 ROS M 522 0|1, A3t AEAZREH MHE 2o TH54 S AlABICHHa et al., 2023).

Ml i, ZF =M= '1._*5_' JHdo] HEE| U=, HEH AFO|EFHI(IL-6 -0.58, TNF-a —0.72,

[

CRP -0.45, IL-1P —0.39)0| R2|5HA| Lobx| 1 SHE 4 ALO|EFHRIQNIL-100] S7H0.42)5HIC. Of2{et
ot XFEAZA Q| 0|FAZ SEutAL 23t HPA £ AER|A BH29| Eof, 24Z0f 2 SHS A Of
0|70l 2H| eto| =4, J2|1 NF«kB MSHY x| SOZ M9 JHs3HTHSeo et al,, 2023). 23t
MO EIO[X| £ M3l Zt HE Fo| BA| /M2 F B2 4T FE 2|8 AHsto] X XMSF
HEO| MAIH BEg F0l= AAH +Fo| ZH 73S AlASHH(Choi and Yoon, 2015), EHO[X|7} &
of 2 Mesly E4% S CHEA 7|MoR 2tolste HIYEXN SHYUS LA STHChoi, 2024).

Y, 5t/ 12 HIEHEMoi|A RCTS| Z1t7F HIRCTELH 3A| LIEHF Z4(g=0.402 vs. 0.326)2, A7
7t AYUSHE S b BHh 30| E{ECHs HEIGSHY THE D SHE2ICH =, ALUst ZHOME Z1p7t
E3HOoR RX|ECH= diMof &g HElH, ol= Z2F 21(2016)9 A7t 203t Agnt: et 2t
otk

LSl ELOJX| =3 7| Ztof| M2 ZakEM A3t £ (<12F)2 &7|(>12F) ZF0IM R2l40| Zolg|
ACHe T2 MBS Wt th2k 8-12F SERH LIEHL| AIZeiChs £7| BHS A7|1E XIX|St
1o 2021). Ol 165 Tai Chi Chih REIiZ=HTM DHES 7IMZ9| IL-6 LTt &

I}
&
S
H R
o)
@
QO

I'II' _|>|
_|

HE AIFO| XSt oA AlZH FHA S0 =CHirwin and Olmstead, 2012). &, 7|

Aol M E0El it 2Ho| ™MA-AH| £ S (mind-body interventions)e M &2 (2= XY

EX7|ZHo] Z2E+F CRPTNF-alL-6 Xot7t K|z 8&-7|2 BtSE HO0l= &1t RAISICHLee

ZF O M0l M= NF-kB 227t BHofdt= RTXL HAF 1P (X, DNAGIA mRNAS ¢t

g Al EE 423y 4gne gE2IcBower and

FelotH, 8-1250f BEL|= x7| HEHE UM Mo 2 a1 BEHE A K& (R1z-2
0 X
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|44 X8 Tl 4 QUcks 271

M et A =2 RCT HIS0| X1 i
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H EEL Kot 7t FHO| UL S =
a3k & M S FEIH S23| B2k X| ot %%—F'J%Ef A SHO J¥2 22l517| ofFH L,
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K219 EX-E1E EFEOM, X5 J|7t0| M2 24F DI‘:.'_*0|01)\1 RO X|&H-BH = | o7
£ TS| ofECh HE0 HIG01H B HE otAl= A0 HeFS T3] iK|SHK| ZSHA| o
1, B2 P4 XA A EtL =S HStCt. math 2 HEHZA0| MAISH 2Hiteh-2d Zuto| tigk
M2 FX|ot, sHM2 BN OE 50 Mg Al Mets Mo DY Hart QUL o|2{8 oHA|E Betst
7| QI8 &= A= PROSPERO AFIS 21 CONSORT/TIDieR/CERT &4-5 Edfl &1 2 M-ZAT &
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S4-OFHINHIS 3 HISR TS SA BIIIE, DHE DB UNSSRLYER S HoHES of
MO 3t aH DUS Yol Bk Y H LS ADS NP, Mol4B XS A2 1F 502 3
N eSnit0| £US A4t ColE-ZE 3R C|2 72 RCT UIEHIE Soff Xzt o
N EfZES £O00F ICt, 0122} 8-12F8 47| ¥HS HO2 MHots| 12-24% 0|43 FRAI2 3t 2014
A2 HIME 8Y-4r2 S BHYSI0] AN 82 Aot HYE QRE

Ol 4o Biriot Bet IS FRGILIZIE, & AR EfO[XI7} 3t 221 £ H(MAEABE)S 5
Aol St 2THE e O|UNOR FY US| YA-BFEU M| MREE FUCH: lole) 8-12
7 £7] ¥I2 Tefdt 4 1245 BES DREZ, DYE FopEtiel 94 EXgL 30f 0127 A
E-SOPOj 7|83t t-H| 828 SAI WIS RQRICH ANEE 2t
5. 28

A0, 2 AR DEUEHEME ELO|X] £290] i3t P MBFAE|ASt B HES SAI0) ST
SArs} 0|2 YBBICH WS Yt Holstert,

ST, HShe 8127 DS BREDE A4 122450 BESHE vlE 2T 37| 2o|S 2E o2
D22 HDo, DHE JI%0| TS HARIER-LBER S HH | 24 MBSt 20| HIRIRISt
al

M, 29| A2 Gt | 2l APISEL 210 7|1F &, 20 OFRE MEQ BER
SR 2, DY =M Y 7™ 452 Zgfet |2 doF e EIC
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