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Abstract

Objective: To investigate the effects of “24-form simplified Tai Chi” intervention on multidimensional
health outcomes in patients undergoing Maintenance Hemodialysis (MHD), providing a scientific ba-
sis for clinical rehabilitation management. Methods: A prospective, single-center study was conducted.
Using a random number table, 60 MHD patients treated at the Hemodialysis Center of Nanchong Cen-
tral Hospital between January 2024 and June 2025 were randomly assigned in a 1:1 ratio to an inter-
vention group (n = 30) or a control group (n = 30). While maintaining their original dialysis and treat-
ment regimens, the control group received routine care. The intervention group received routine care
plus an 18-month “24-form simplified Tai Chi” training intervention. Assessments pre- and post-in-
tervention included quality of life (Short Form-36 Health Survey, SF-36), psychological status (Self-
Rating Anxiety Scale, SAS; Self-Rating Depression Scale, SDS), sleep quality (Pittsburgh Sleep Quality
Index, PSQI), fatigue level (Piper Fatigue Scale, PFS), frailty status (FRAIL Scale), balance ability (Berg
Balance Scale), limb muscle mass (Appendicular Skeletal Muscle Mass Index, ASMI), cardiopulmonary
function, inflammatory markers (C-reactive protein, CRP), as well as clinical endpoints including inci-
dence of pulmonary infection, cardiovascular events, hospitalization rate, and fall events. Results: Af-
ter 18 months of intervention, the intervention group showed significant improvements compared to
the control group in quality of life, psychological status, sleep quality, physical function, cardiopulmo-
nary endurance, and CRP levels (P < 0.05). Regarding clinical endpoints, the incidence of cardiovascu-
lar events and hospitalization rate were also significantly lower in the intervention group than in the
control group (P < 0.05), while no statistically significant differences were observed in pulmonary in-
fections and fall events. Conclusion: Regular practice of “24-form simplified Tai Chi” can effectively
improve the micro-inflammatory state, cardiopulmonary function, physical fatigue, psychological
health, and quality of life in MHD patients, and may reduce the risk of cardiovascular complications
and hospitalization. It provides a safe, feasible, and multi-beneficial non-pharmacological rehabilita-
tion intervention strategy for MHD patients.
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1. 518§

LROR I B9 R PR B e 7 B A SR A B 1) 0L R K, IBGE HT (Hemodialysis, HD) 2 B AE#5 4R
WITIE B . BAR HD R Hilaihlh, Sk, HpEEmREIEE, 4EFFrE MmBsE T (Maintenance
Hemodialysis, MHD) & & 4= tH I S PRHLEE IR | iz 30 /) SOl ThRE N = INE ., AyGii s 2., e
[HHRAC R[] [2], YRR EMA 4. Bk, XF MHD B35k, B MESRRITIN, EHEaHEE
ERTFEORF B EEWAETL, O EEHER ARG, ERSMRESGEE AN MHD 3% (AR BTG
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PRISTREF= AR BRI [3] [4]. [ AMERSAERE L K IR AR tH MHD B3 & @ iigigs), L RaRfEm
BN AEB] [6]. ARZBIZHNRAC. TEERENAFZN[T], TFRAME NN ZIE S G55
Hr i [8]. WF AR ALE MABGENT b SR 2 Sk, AT 2 AMRRIJOREACT . OifiThag. 0
fl R, M7 st FIBMLAIZE[9]-[12]. AW TN MHD B R K228, AR B A
PR R PTEGE, BARIEROE, N MHD B R ER S EIRM S, 0 Tl E e 5
Seddtt, LS. 2024 #£9(011) 5.

2. EREHE
2.1 —fg7Es

A 55 F 70 1 A0 B B LR D RV MBOE AT B35 60 . PIAARE: © BURMEILBENT > 3
MH; @ F# >18 % @ RIHMTIESWERLN:; @ SR EHEMFEEIIIGESR: ® HEFEM
BRI, HbRbaE: © &HmEIFAROE, wmE B, BN © AR EWE RGN
@ PEE ARG RE B, @ EE R WA NSRRI AL i
RN REZH, PRALE L 60 1, L5 26 4], 234 fil; AFUS(53.62 £ 9.94)% ; iEMTHE(73.4 + 55.45)
Ho JFERER: 1BWE/NERE % 23 6, sk 17 B, BRI Em 8 #l, HAhJFERE 12 f1. P EHES
W PER. B AN RERREL AR TR, ZE R E (P > 0.05), HATH
EetE. AW DB ERE TR 2 itt, bS5 . 2024 4E91(011) 5, g (M/R¥ERES) » gk
BB OB MG R E T,

22. I3

RWFFONRTIENE . BO ., TPRR S BENIECE R IEH 2024 4F 1 H & 2025 45 6 HEmM 71 0 B B
MR T AR TT I 4ERFIE M RZE AT 58 60 11, 4% 1:1 HeBIRENL /3 A ER2H (n = 30)FIXTEZH(n = 30).
P AEFRE IR IE YT 5, RTRRAACE BRI, LAAMNEE) Tl WIS IEH MG T 3 B AL b3 n

“24 R IRZE” 2R, R RO 25 2] 28R ZE 2 A 4 30 4 &g Zilas, #3479 18

NHRNZES ], HhaRERS e RIS, & 3~5 Ik, IR 30~40 738, BFIGENT
BTN 25T, ARENT H B2 BATER F 455 30~60 2. HIEIER>80% N M . BEANE BT FE A+,
AN HEAE BE AL R R AR IR I 1R R A, DA IR RIRZR SR ) 5k 5 B 5 m) IRt . BN
FIANE], BET R (B AR HERR M RURE ) (2021 4FERR)ANELA MR AL M S IR T IRTE X 3238 2 i3k
AT MAGE AT BAB I RE MR YT, [RIT I8 5243 LB BT AH DG HoAth I AORE ARG O o

2.3. MEEIR

X PR LEL B AT DU T 2 4R FE A R 2SR R AR I LL BT : © AAEi SR ) B i 2 4 7 7] 45 (Short
Form Health Survey-36, SF-36)VF-fili; @) HEEHIR I & = % FH UL 2% £ AR i & i £ (Pittsburgh Sleep Quality Index,
PSQI); ® LFURZS: KH & B & £ (Self-Rating Anxiety Scale, SAS) 5 IR [ 1 & # (Self-Rating De-
pression Scale, SDS); @ J% %7 5 IIRZAS: KM Piper J% 35 & % (Piper Fatigue Scale, PFS) Al FRAIL 55 &
X (Fatigue, Resistance, Ambulation, Ilinesses and Loss of Weight Scale, FRAIL); ©® X{AThRE: WHEVURH
##ALF =45 20 (Appendicular Skeletal Muscle Mass Index, ASMI)5 Berg P47 & 3% (Berg Balance Scale, BBS);
® RAESEYAEDL: A C- 2B 2K 1 (C-reactive protein, CRP)/K -, fili 48 SHA-KHE (b [ B i 4 12
FRE) FIE[13], FFidREG R A RE: @ CIRetabs: BiE4E R (End-Systolic Volume, ESV)
AU 1ML 3 1 (Ejection Fraction, EF); @ fliZhfediads: 4% H 1/l & (Forced Vital Capacity, FVC). 5 —71)
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FH 710 2% #5 (Forced Expiratory Volume in 1 Second, FEV1). F 77 A #A97E 25% (Maximal Mid-Expir-
atory Flow at 25%, MMEF25). % KPS A #97 & (Maximal Mid-Expiratory Flow between 75% and 25%,
MMEF75/25) L % fifio/ 5 o B (Diffusing Capacity of the Lung for Carbon Monoxide, DLCO); © G 55
P BFEOIME FFAEBIEE OUUEIE . O8O O IR INE). BRERGE T B A RIS BTl
SN FIAE BE 28 (B A Bl IR B i i) LA SF-36 7 MIRZR 2 18 /N H A R e e R i 2 i, HAR
TRV BIE IR EEBAR R R
24. GitFERE

ZH SPSS 19.0 BAXF BT EHE AT ST b, THEEE R DAL (A 2 t) R, ATRELECRH 2
5 tHETRI DR EZE LR, LR HUBCR RO RE A ta S, 2 1A ELBCR FH B R 3R T 2 904
Ak, K H GraphPad Prism 9.0 #E47 XK 2K 7 2 50 #r (Two-way ANOVA), #5738 HAE a3 808 B2 (a =
0.05), JIf#H Sidak 1L 1T J5 £ F L DI HlR RiR 22 W T8 EH &S, RAXUIRL:, &3EMHK
HEH 0 =0.05, AEAINET 2 E R IE. HARERRIED . Efabs. Ol ThaeFebr fE PRSI0
IR EEBAR R ML ri o i 22 3 LU SR M IR 1 AU, X IR L 2% A 22 21 b e st — 28R F Bonferroni
HEHHTZ BB IE. U ESIHRILL P <0.056 hZEREF SR L.
3. /R
3.1. EEE

AL IR BB L e it 22 5+, P> 0.06, BATATEEME, WAk 1o

Table 1. Comparison of baseline characteristics of the participants [X s, n (%)]

1 THEERERLEER[X £, n%)]

FEA TR SEEG4H (n = 30) HoHE4H (n = 30) t/x2 {5 PH
5
5% 13 (43.3%) 13 (43.3%) 0 1
% 17 (56.7%) 17 (56.7%) 0 1
(D) 54.87 £ 7.79 52.37 +11.71 0.973 0.334
FENTE(H) 73.30 + 64.92 74.77 £43.91 0.102 0.919
FERBIR
B INER B A 11 (36.7%) 12 (40.0%) 0.136 0.712
o 10 97 8 (26.7%) 9 (30.0%) 0.139 0.71
B PRI B 4 (13.3%) 4 (13.3%) 0 1
HAh 7 (23.3%) 5 (16.7%) 0.417 0.518
B K 29 (96.7%) 29 (96.7%) 0 1
KHTE 1(3.3%) 1(3.3%) 0 1
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W ERE
MAT 8 H(g/L)
ST H(x1012/L)
H AT T A (< 10°/L)
H PR A (%)
4 (mmol/L)
% (mmol/L)
145 (mmol/L)

FRUIR 55 BB R (pg/mL)

B (L)
HE (/L)
JLEF (umol/L)
JRZEH (mmol/L)
IH%(mmol/L)
IR B (mmol/L)
H-ith = E(mmol/L)
LDL-C (mmol/L)
HDL-C (mmol/L)
FitighReER
FVC (%)
FEV1 (%)
MMEF25 (%)
MMEF75/25 (%)

DLCO (%)

114.36 + 13.46
4.61+533
6.14 +£2.30

64.76 + 10.22
498 £ 0.57
1.76 £0.51
2.12+0.15

384.49 + 262.53
69.16 +4.03
41.06 £ 2.15

1127.29 + 203.09
28.08 +7.37
7.28 +3.32
3.91+1.02
1.79+1.22
2.00+0.49

1.12+0.32

98.30 + 14.41

92.87 +18.08

52.63 +24.31

63.43 +25.82

78.00 £12.13

119.03 +12.23
3.97+041
6.26 £ 1.62

68.78 + 15.28
5.06 +0.76
1.99 £ 0.69
2.19+0.17

464.08 + 381.81
68.09 + 4.52
40.73 £2.30

1011.72 + 364.79
25.92+6.82
8.58 +4.43
4.08 +1.06
242 +184
2.06 +0.45

1.11+0.35

96.23 +16.71
88.40 + 18.80
47.33 £ 20.37
59.47 +22.02

78.70 £ 17.69

—1.406
0.656
—-0.24

—1.198

—0.495

—1.472

—1.605

—0.941
0.965
0.266
1516
1.175

—1.287
—0.63

—1.555

—0.483

0.17

0.513

0.938

0.915

0.64

—-0.179

0.165
0.515
0.811
0.236
0.622
0.146
0.114
0.351
0.339
0.884
0.135
0.245
0.203
0.531
0.125
0.631

0.865

0.61

0.352

0.364

0.525

0.859

3.2. SR{ATHEE. (LERE. EREEFREFNE

PiZH7E Berg. FRAIL. Piper. PSQI. SAS. SDS. SF-36 J5 [ IZCH, RIGAHAEZLT 10 MH IS,
BEERCRAN R, 2T 18 MG, e RS, P<0.05. WK 1.

3.3 HEERALRERES

PALEE R 18 M ARIT)E, WISV B AR O] e TR AL, P <0.05. L 2.

3.4. 1LINREIERR

MAHEEAT 18 MAWRIT A, WRGH OIEEEF: ESV. EF BlEIFFX#E4H, P<0.05. W3 3.
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3 o o 40 o
(%] n %] « 40
5 20
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(A) Berg P Thg 7 (B) FRAIL fE55 3% (C)Piper %97 3% (D) PSQI MEHRR F%: (E) SAS £:iE H PR %:
(F) SDS #lfl H 1T (G) SF-36 LGB I ER: H: P <005, FREFEE: "P <001, FnERFEER
F: ns RRERTGIER L.

Figure 1. Comparison of scores between the two groups of patients in physical function, frailty, fatigue, sleep quality, psycholog-
ical status, and quality of life

E 1 PEBEAREINGE. EHBIEE. BHR. BRRE, CERSREEREFHEMNITILER

Table 2. Comparison of appendicular skeletal muscle mass index (ASMI) between the two groups of patients (X +s)

2. MEBER S BAREEBASMEER (X +5)

2H 1] n I AT (kg/m?) AL JE (kg/m?) t{l P{E
REe2H 30 6.36 £ 0.91 6.59 +0.94 -0.921 0.361
X HEH 30 6.29 + 0.98 6.09 +0.93 0.741 0.462

t {E (4H.1T) 0.271 2.018*

E: P<0.05, BREFEGITFE L.

Table 3. Comparison of cardiac function parameters (ESV, EF) between the two groups of patients (X +s)
2 3. BB EHDINEEIRIR(ESY. EF)ELE(X £5s)

HAEH) n RIS HT R 5 t{H P 1A
R (ESV) 30 36.77 £8.94 32.63+8.76 1.911 0.061
Xt HRAL(ESV) 30 38.30 + 16.69 44.43 * 26.45 -1.074 0.287

t{H(ESV 4HH]) —0.444 -2.320"

IR 41(EF) 30 64.20 + 3.92 67.47 +4.34 -3.062 0.03

Xt IR 4L(EF) 30 63.30 £7.21 63.13 +10.13 0.073 0.942
t {H(EF 4118]) 0.601 2.153"

E: 'P<0.05, KRZEFARIE L.

3.5. [ZhEE

WHEEZST 18 M HIRIT G, WIEHEMIIEEFEAr FEV1. MMEF25. MMEF75/25 77 Ti B & 47 F %
HE2H, P<0.05. WL 4.
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Table 4. Comparison of post-intervention pulmonary function parameters between the two groups of patients (X £s, n = 30)

2 4. MEBEEHNWK EAINEEIEFREEER (X £5, n=30)
TiH RGe2H o HEZH t{H
FVC (%) 98.33 +16.95 91.23 +16.23 1.657
FEV1 (%) 93.00 + 16.38 83.47 + 20.07 2,015
MMEF25 (%) 51.27 +22.99 40.63 £17.21 2.028"
MMEF75/25 (%) 63.60 + 23.74 51.63 + 22.16 2.018"
DLCO (%) 76.70 + 11.49 71.03 +17.36 1.491

E: "P<0.05, FREFRAGIFAEL.

3.6. CRP 7K

PIZH B ERIGHT CRP L, ZRIWTEGIFE L. &3t 18 /N KWL E w2 b, i3
AH) CRP AKCFHI AR T XA, ZRAGIHFEN, WiES.

Table 5. Comparison of CRP levels between the two groups of MHD patients (X + s, mg/L)
2 5. FLH MHD B3 CRP /K FHH (X +5, mg/L)

5 n IR A R 5 1l P1d
N il 30 3.11+3.53 1.78 £ 1.84 1.819 0.074
of B2 30 3.92+515 3.26 +3.39 0.587 0.559

t (4L [A]) -0.717 -2.102"

E: 'P<0.05, RRZEFBAELRIAEL; CRP: CMNEH.

3.7. IRESEH

258 18 N H BRI, WALEHE AR R K AR, BEIR TR E 2R, P > 0.05. 4
TE O FHAAE LR A B3 £ 5%, P<0.05 W& 6,

Table 6. Comparison of hospitalization and incidence of clinical events between the two groups of patients [n (%)]
5z 6. FHBEERRIGKREG LSRR n(%)

fekr RIE 2 n(%) Xt B& 21 n(%) Fa:! P {H
il ¢ J HE 28 2 (6.67%) 4 (13.33%) 0.55 0.457
REES 2 (6.67%) 3 (10.00%) 0.18 0.674
O I 1 (3.33%) 7 (16.67%) 4.32 0.038
R 8 (23.33%) 17 (56.67%) 4.44 0.035

4. g

BT B AR 24 RZEEXT MHD BH R EREMCR. 4R ExR, £ 10 M THE, Kk
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H 5 xHRAAE Berg VT E R . FRAIL FEIFEE. Piper JEZ BE. PSQI MEARE BRI, SAS fFEEEX.
SDS Il & J¢ SF-36 AE 3% i B s 55 Jy T AR W2 35 22 5% (P > 0.05); #R1fi, (EFFLLTTi 18 MHJE, Wi
16 FIRARFR PRI G U EGEE (P < 0.05). X R B K ZEN MHD f A4 50 FIUR S A AR AR
S AT R HAG I R AN, AT TSR A R, MK R R B TR T EDIRES . SRR
M IR 2 S A 2 9 R TR T

TENE S SHEIR T T, AT 5 R R B I 2] B35 003 MHD BB AR . FIAIIRAS S BEHR T
. HIBIENUHI T REI R 2 B AR R KRR A — PR & 0is 3, SR BB E i & IR
7, ATREE BT B RS T, BeREISC BRI, MMM, that, BIRg SIr ]
REIGOR T B E WA 230 HE, B DRSS, X5 Wang F 5[40 A 4518 —3. 53 Bk Fuml,
375 M A EAT & SIS Bl AT R AR A A 5 B AR 5G 1R K 23 25 3 R SORE R 1l o, AN T e BB & [15] 5
18 6 FREAR S5 R AT RL, A28 A 7 W0 2 T 0 814t DA R @ R 2 R HE VR IR DB 22— KRR
ZENZRrT REd T A1 N e - EEAA - R T RE, 0 B R B i, T GO BE S 16] s [
IR B I R A 2 R I KT, (R DA S AR, B 4 S5 IARIThAE[17]. SF-36 AR TG T E 1)
Tt PTRESIRRThEELGE . H ARSI . BEIRT IR & L AL 2 5 na K.

KWL RKIN, 24 FORKWZERENS PR CRP 7K, IR O A S A A . HPLHI T e o dl: {2
BEIRBRRE R R VT S I iEHE i [18]s ZE AT RE NI R, # IL-6. CRP BT SHETH &
[19]; HEEFAR - RIELEAE, REEIDIRE[20]; LA AEIIRE, W MICESRSE[21]. 53
HR#E, CRP RERFAK 1 mg/L, O FET R AT R P4 15%~40% [22]. AHFFi4h -5 BEAE 0T 7t 45 18 AH —
23] [24], M—EFEE LR RKIZEE N MHD SB35 IE29P1 4 5 O ISR F BUR AT AT Mk 2
— o DIDIREMI N ERHENSR A T — P RS . AR TR BRI ZE A B ESV T E EF 2
B, PN E BT REEEINGE . IThEESREAR N FEVL. MEF25. MMEF75/25 Z5th G $2 7, IXsepssn]
REVR T DA R AL AR ZE I IR 25 0T R s MR LD BE[25], o5 M R S PE[26]; T8 iR AS 1 2%
it P B IR M (F) S K B [27]5 1 A8 U 1 R RE PR I BEL /5 [28] 5 1 /O D A 250 mT R — 2D Ak Jd <0/
WELBI[29]. HeAk, BRI — A A EUR O] REET SR LA, g &34 [30]

FUEAR TR A T RTIEHE ST IEAT T KB 18 N H MBIV S, (BN AEE S T FR AR 45 RAR L o 1H
FRMRRE. T4, AR OB HFEARE AR, FESIRMSAIE R RREA . 2O at it
—BIGIE. Hk, REMNEE] CRP. Ilihhe MO S FAFEFRFR I SCE B, HF AR RGN EA -
R ATEVE . RO . RAER T PRI R EUE i AL EFE AR, R KR ZEAE
HARA 2 8 B AT S B T SCHRAEIN, 1 7R S AL I PR 6 SR 70 LSS IE

it

AT, 24 AR — A . R H 5 4 1iash THE A, d a8 e 28T
PEMBOENT B8 KR A E BT R, X — AR 7 A & nl T e A 24 m A AR S
VIREE A, [ o AR K I — D I e A R et VAL S VR FHBLRR AR T BL5E 1 4120 A

o

FEE e
FT A V2 25 75 W AN A AE R 2 o
ELWmAE

VU114 FE 7o T RN R T H 3 B8 (23JCYJIPT0017).

DOI: 10.12677/acm.2025.15123497 1016 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.15123497

4
&
4

Sk

[1] Baker, L.A., March, D.S., Wilkinson, T.J., Billany, R.E., Bishop, N.C., Castle, E.M., et al. (2022) Clinical Practice
Guideline Exercise and Lifestyle in Chronic Kidney Disease. BMC Nephrology, 23, Article No. 75.
https://doi.org/10.1186/s12882-021-02618-1

[21 #rS. EFRRrEmBE AT B RS R S BH R A SRR [D]. R4 Tk ER %2k, 2018, 35(6): 636-638.

[8] efigdE, VR, s THRIMBIRSGE MRE T B ZahLAe . O HRES AR TR R W BT A []. 3L ikg
Zk i, 2014, 29(11): 968-970.

[4] De Moura Reboredo, M., Henrique, D.M.N., De Souza Faria, R., Chaoubah, A., Bastos, M.G. and De Paula, R.B. (2010)
Exercise Training during Hemodialysis Reduces Blood Pressure and Increases Physical Functioning and Quality of Life.
Artificial Organs, 34, 586-593. https://doi.org/10.1111/j.1525-1594.2009.00929.x

[5] Ashby, D., Borman, N., Burton, J., Corbett, R., Davenport, A., Farrington, K., et al. (2019) Renal Association Clinical
Practice Guideline on Haemodialysis. BMC Nephrology, 20, Article No. 379.
https://doi.org/10.1186/s12882-019-1527-3

[6] Gk#I, S, Ay WERNMEEN B EREGT LT FKILRP]. o E &L, 2021, 20(11): 721-727.

[7] #RFEH. KIRZEE N IR 2 F N RAEF T F R B AT 55 [D]: [k 22608 30]. M K%,
2024.

[8] Shen, C., Chyu, M., Phisitkul, S., Brismee, J., Xu, K.T., Lo, D.D., et al. (2009) Short-Term Modified Tai Chi Exercise
Improves Quality of Life in Hemodialysis Patients. Medicine & Science in Sports & Exercise, 41, Article 39.
https://doi.org/10.1249/01.mss.0000354683.69554.1b

[O] &UKk4, WP, &k, & KIPKRZRE %0 8P & H R & e [J]. J 5 i 5 52, 2012,
18(12): 1148-1150.

[10] BRAHE, 2, 26, &5 KPRKIZEE s 2 FE MR, RAEF T % baPWV IR L[] %@k E
RH, 2020, 41(5): 63-66.

[11] R, EIRXS, X, 45, 24 WK EETE NS 1 B 28 1 ffgems Ao BN B & b By BOPN ). h I R R
£, 2018, 33(6): 681-686.

[12] SRECMg, Yok, HWSZRH, 5. KRZE S0 MLRE T S E AR AR Z IR SEmR ] o E b IO EE S & B A,
2015, 16(9): 807-810.

[13] BRI 22 4 2. I B AL X SRAFE I 2 12 Wi AR 7 5 (2016 4R RR) [J]. AR gs i A 2 &,
2016, 39(4): 253-279.

[14] Wang, F., Lee, E.O., Wu, T., Benson, H., Fricchione, G., Wang, W., et al. (2013) The Effects of Tai Chi on Depression,
Anxiety, and Psychological Well-Being: A Systematic Review and Meta-Analysis. International Journal of Behavioral
Medicine, 21, 605-617. https://doi.org/10.1007/s12529-013-9351-9

[15] ST, SR, IR0 BT I A I Ik 40 35 4 R P MLV W7 7 o BRI T BT 7 [0]. 22 (%S %, 2015, 36(6): 721-
724,

[16] Field, T. (2011) Tai Chi Research Review. Complementary Therapies in Clinical Practice, 17, 141-146.
https://doi.org/10.1016/j.ctcp.2010.10.002

[17] Erickson, K.1., Voss, M.W., Prakash, R.S., Basak, C., Szabo, A., Chaddock, L., et al. (2011) Exercise Training Increases
Size of Hippocampus and Improves Memory. Proceedings of the National Academy of Sciences, 108, 3017-3022.
https://doi.org/10.1073/pnas.1015950108

[18] Ma,J., Zhang, JW., Li, H., Zhao, L.s., Guo, A.Y., Chen, Z.H., et al. (2020) Safety and Effectiveness of a Tai Chi-Based
Cardiac Rehabilitation Programme for Chronic Coronary Syndrom Patients: Study Protocol for a Randomised Controlled
Trial. BMJ Open, 10, e036061. https://doi.org/10.1136/bmjopen-2019-036061

[19] Sanavi, S., Afshar, R., Shegarfy, L. and Shavandi, N. (2010) Effects of Aerobic Exercise and Resistance Training on
Lipid Profiles and Inflammation Status in Patients on Maintenance Hemodialysis. Indian Journal of Nephrology, 20,
Article 185. https://doi.org/10.4103/0971-4065.73442

[20] Liu, H., Salem, Y., Arguello, E. and Zhan, C. (2021) Effects of Tai Chi Practice on Inflammatory Biomarkers—A Sys-
tematic Review. Archives of Physical Medicine and Rehabilitation, 102, e114.
https://doi.org/10.1016/j.apmr.2021.07.460

[21] Ridker, P.M. (2003) Clinical Application of C-Reactive Protein for Cardiovascular Disease Detection and Prevention.
Circulation, 107, 363-369. https://doi.org/10.1161/01.cir.0000053730.47739.3c

[22] Collaboration, E.R.F., Kaptoge, S., Angelantonio, E.D., et al. (2010) C-Reactive Protein Concentration and Risk of

DOI: 10.12677/acm.2025.15123497 1017 I A [ 2 3k


https://doi.org/10.12677/acm.2025.15123497
https://doi.org/10.1186/s12882-021-02618-1
https://doi.org/10.1111/j.1525-1594.2009.00929.x
https://doi.org/10.1186/s12882-019-1527-3
https://doi.org/10.1249/01.mss.0000354683.69554.1b
https://doi.org/10.1007/s12529-013-9351-9
https://doi.org/10.1016/j.ctcp.2010.10.002
https://doi.org/10.1073/pnas.1015950108
https://doi.org/10.1136/bmjopen-2019-036061
https://doi.org/10.4103/0971-4065.73442
https://doi.org/10.1016/j.apmr.2021.07.460
https://doi.org/10.1161/01.cir.0000053730.47739.3c

4
2
4

[23]

[24]

[25]

[26]
[27]

[28]

[29]

[30]

Coronary Heart Disease, Stroke, and Mortality: An Individual Participant Meta-Analysis. The Lancet, 375, 132-140.

Suthahar, N., Wang, D., Aboumsallem, J.P., Shi, C., de Wit, S., Liu, E.E., et al. (2023) Association of Initial and Longi-
tudinal Changes in C-Reactive Protein with the Risk of Cardiovascular Disease, Cancer, and Mortality. Mayo Clinic
Proceedings, 98, 549-558. https://doi.org/10.1016/j.mayocp.2022.10.013

Ridker, P.M., Bhatt, D.L., Pradhan, A.D., Glynn, R.J., MacFadyen, J.G. and Nissen, S.E. (2023) Inflammation and Cho-
lesterol as Predictors of Cardiovascular Events among Patients Receiving Statin Therapy: A Collaborative Analysis of
Three Randomised Trials. The Lancet, 401, 1293-1301. https://doi.org/10.1016/s0140-6736(23)00215-5

Leung, R.W., McKeough, Z.J. and Alison, J.A. (2014) Tai Chi as a Form of Exercise Training in People with Chronic
Obstructive Pulmonary Disease. Expert Review of Respiratory Medicine, 7, 587-592.
https://doi.org/10.1586/17476348.2013.839244

Johansen, K.L. (2007) Exercise in the End-Stage Renal Disease Population. Journal of the American Society of Neph-
rology, 18, 1845-1854. https://doi.org/10.1681/asn.2007010009

Beerenhout, C.H. (2003) C-Reactive Protein Levels in Dialysis Patients Are Highly Variable and Strongly Related to
Co-morbidity. Nephrology Dialysis Transplantation, 18, 221-221. https://doi.org/10.1093/ndt/18.1.221

Lam, M., Lamanna, E. and Bourke, J.E. (2019) Regulation of Airway Smooth Muscle Contraction in Health and Disease.
In: Hashitani, H. and Lang, R., Eds., Advances in Experimental Medicine and Biology, Springer, 381-422.
https://doi.org/10.1007/978-981-13-5895-1 16

Huang, M., Lv, A., Wang, J., Zhang, B., Xu, N., Zhai, Z., et al. (2020) The Effect of Intradialytic Combined Exercise on
Hemodialysis Efficiency in End-Stage Renal Disease Patients: A Randomized-Controlled Trial. International Urology
and Nephrology, 52, 969-976. https://doi.org/10.1007/s11255-020-02459-1

Rogowski, L.., Kowalska, J., Bulifiska, K., Stefanska, M., Zembron-Lacny, A., Mahrova, A., et al. (2025) Assessment of

Physical Performance and Muscle Function in Hemodialysis Patients Participating in an Exercise Regimen: A Cluster-
Randomized, Single-Center Study. Advances in Clinical and Experimental Medicine, 34, 152-158.

DOI: 10.12677/acm.2025.15123497 1018 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.15123497
https://doi.org/10.1016/j.mayocp.2022.10.013
https://doi.org/10.1016/s0140-6736(23)00215-5
https://doi.org/10.1586/17476348.2013.839244
https://doi.org/10.1681/asn.2007010009
https://doi.org/10.1093/ndt/18.1.221
https://doi.org/10.1007/978-981-13-5895-1_16
https://doi.org/10.1007/s11255-020-02459-1

	“24式简化太极拳”对维持性血液透析患者多维度健康结局的影响
	摘  要
	关键词
	Effects of “24-Style Simplified Tai Chi” on Multidimensional Health Outcomes in Patients Undergoing Maintenance Hemodialysis
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 一般资料
	2.2. 方法
	2.3. 观察指标
	2.4. 统计学方法

	3. 结果
	3.1. 基线比较
	3.2. 躯体功能、心理状态、睡眠及生活质量等改善
	3.3. 四肢骨骼肌质量指数
	3.4. 心功能指标
	3.5. 肺功能
	3.6. CRP水平
	3.7. 临床终点事件

	4. 讨论
	5. 结论
	利益冲突
	基金项目
	参考文献

