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Effects of Tai Chi Exercises on Cardiovascular Risks, Recurrence Risk,
and Quality of Life in Patients with Coronary Artery Disease

Song, Rha Yun' - Park, Moon Kyoung2 - Cheong, Jin-OK® - Park, Jae—Hyeong3 - Seong, In-Whan®
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Purpose: The study aims to evaluate the effects of Tai Chi applied cardiac rehabilitation program(TCCRP) on car-
diovascular risks, recurrence risk in ten years, and cardiac specific quality of life in individuals with coronary artery
disease. Methods: The sample was comprised of individuals diagnosed with coronary artery disease within six
months of the study who were referred by their primary physicians to participate in the TCCRP. The design was
a pretest/posttest with non-equivalent groups with 30 in TCCRP program and 33 wait-listed comparison group.
Results: The average age of all participants was sixty seven years. At the completion of the TCCRP, the Tai Chi
group showed significant reduction in their ten year recurrent risk for coronary artery disease measured by
Framingham'’s algorithm. The quality of life for the experimental group was reported as significantly higher than
the comparison group, especially the area of general symptom. Conclusion: The outpatient cardiac rehabilitation
with Tai Chi was applied effectively and safely without any complication to individuals with coronary artery disease.
Tai Chi can be useful as an alternative exercise for cardiac rehabilitation program which may provide more access
to individuals for cardiovascular risk management in the community settings.

Key Words: Tai Chi, Coronary artery disease, Rehabilitation, Risk factors, Quality of life

J¥ = 2 4R A 22 ae 2T)ddle Eelut 21 E T

fou, TebAlzk | Aol olal ofe) B34 A18% 9

1. @7o Wy arse FHAoe delshe Yooz dgsta ot

(Center for Disease Control and Prevention, 2008), 7|&

WrsHAgA e FEFH APGE ol A A AFeM AAE Z2ade] AR L - 2%
R0 EfOIX|, HMSUWHS MUY, A-RA, 4 &

Corresponding author: Park, Moon Kyoung
Department of Nursing, Woosong College, 171 Dongdaejeon-ro, Dong-gu, Daejeon 300-715, Korea.
Tel: +82-42-629-6745, Fax: +82-42-629-6749, E-mail: mkpark@wsi.ac kr

-8 ATE 20108 % wSHE e A er AT A S| A A wol £ 7] = AT 94(2010-0005455).

- This research was supported by basic science research program through the National Research Foundation of Korea(NRF) funded by the
Ministry of Education, Science and Technology(2010-0005455).

E1Y: 20139 5€ 13Y / $£3Q: 20134 9 23 / AAEAL: 20139 10€ 15Y

© 2013 Korean Society of Adult Nursing http://www.ana_or.kr



o>

2t

Ho

=R
=

£

5= Z(Yusuf et al,, 2004) 2.2 10]Fo]
o=t ZH*Q A& Sl e A=
2|5 ARtste] B Folle 54
gL DR A7 A A 9ALS] 22 TS 28}
o] 71502 W AL FA S FrAlshE Aol a7
t}H(Benzer et al., 2007).

71& AFelM AAE T2 a9 a7 A AL 9
o= Bl AA| T2 e Fofshs FEHASAL
=58 & AoR HuEy Qlv}, T o] f = F71HE H
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[ 1 Enrollment

Assessed for eligibility (n=186)

Excluded (n=86)

+ Not meeting inclusion criteria (n=55)
+ Declined to participate (n=15)

+ Other reasons (n=186): transportation

Randoemized (n=100)

I

b4

Allocated to intervention (n=50 )
+ Received routine outpatient care (n=50)
+ Did not receive allecated intervention (n=0)

Allocated to intervention (n=50)

+ Recsived Tai Chi cardiac rehabilitation (n=40)

+ Did not receive allocated intervention (difficult to
come twice a week) (n=10)

Lost to follow-up (n=15):
+ lost contact (n=5)

+ scheduled for surgery <
(n=2})

+ family events (n=3)
+ missed the follow up
schedule (n=5)

k4

Completed follow-up (n=35)

Analysed (n=33)
+ Excluded from analysis (missing data) (n=2)

Lost to follow-up (n=25)
+ low attendance rate (n=21)
+ scheduled for surgery (n=2)

+« familv events in=2

¥

Completed follow-up (n=15)

2™ Enrollment

Allocated to intervention (n=30)
+ Received Tai Chi cardiac rehabilitation (n=30)

Lost to follow-up {n=15)
+ low attendance rate (n=12)

+ missed the follow up

schedule (n=3)

r

—1 Completed follow-up (n=151

— Analysed from 1¥and 2™ enrollment (n=30)

Figure 1. Flow of the patients enroliment.
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AR 2200] BEAAIY B ATIRMESE $ELAL 3
et EholA A4 AL eIl SYHE 5
o) ofs} w AT ola) T2 FHojs AR
c‘,l_

A= figlem,

FZo= 710l 958 5 9
53 Eo]x] $-E iR e} A]

AEHEE 127049 3 F5 AR7HA

SHAl A8

Elo] X 44 AFANG T2 a3 o] A a3-E Fels)y|
A3l IR A z2aP AR, e ZROY FR
ol AEaAF el 109 W AERZS AL AP =t dfe
shoich. AEANP A ABH ol A=

1o =3
= 5%
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Q1) slg a0k sk (A 2 AR ARese o
B 7Y, F5718%, @A, €9, 9, AR
==, v]Tk(body mass index, Waist-hip ramo) =2 =43}
Rie}. AEBAT A FHEE 7] QAT Framing:
ham 7ol 271eke] A5 el me slgas 7h
2| (gender-specific multivariable risk factor algorithm;

D'Agostino et al., 2008)oll W2} $4-& Alaksl=d, d+7}
$O5% JARAD A A 8L AT A7

A 547 7159, 27 ofl gk checkliste} AlAl743
NS SAskgint. Fek2 oh2 Aol 10 o ¢+
—g— F3t T AFEYA(TM-2654, A & D co., Tokyo, Japan)

Astgirt. 33 3 AH(FH Z92HE, HDL,
LDL) °ﬂ gk DA HAR= AP, AR A B dishE A A4
Aol ojgsto] v Hxpol| AX Y EH =S 51}, B|wt
T ke 7 A9 BT githE e 27 HAE o] 5=
ALl A o] glsto] Fehal A of] thal] LA] Xah= el oA YA
A7VA 7] AgfE o83 A AJE 24 7](Inbody 3.0,
Biospace co., Seoul, Korea)Z 0]-838}933L 2| AHA4+(BMI),
A AE (% body fat), e ¥](Waist-hip ratio) S &3
s 3leir}. A@H7} 71E(Heyward, 2005) ] 2Jte] BMI
T 18523 m|vke A, 23-25 vikE AATF, 25-28.98

H|9k 29 og AEH|Yke 2 ERaITt. AAFEL 554

ool FAdelM= 25% o, o dollM= 30% o)d-e Hlnt
o2 FJristgirt. el EFHlE 554 o)de] dAelrAlE
0.80 o]/, ool A= 0.90 ol BB o] 2

=

= Aoz skt Alng S8 Asus 2439
w5 ARE BT 71530900
2) gk} &

o] A =A== Lee, Tahk, Shin, Lee2} Song (2007)
o] 7Nt a2 AT A EoF ake] A =AET(CD-
QOL)E AH&3HITt. CD-QOL2 7 A £ Bt =5 &

2lsl7] Jafl el Short Form (SF)-362] RE 313 Hxo}
F7H AL ABBA (= 53~.62) 2 RYo 2N FAEIG =
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7F A=A, Cronbach's a = 892 B 15t} CD-QOL
2 A4 (Emotional Status, ES) 7738}, 0|8 S5 Spe-
Cific Symptom, SS) 5%38}, duk2] F/Hgeneral symptom:
GS) 383, Y3 AA| &5 (Daily Physical Activity, DPA)
353} tol#A| (Inter-Relationship, IR) 3%3 5 % 2123}
o] 2 FAH] a1 (A3 23A GrhHE 5 (w4 8ol
a3h 9] 54 Likertd A= 47t 5355 &9 ol &
g A-ollx] <]
2008)0] AL & Ag-ellA

Cronbach's a = 86 (Park et al,,
+ Cronbach's o= 85%t}.

6. X=E4

3" A= SPSS/WIN 18,0 T2 132 o]8-3}of 918
‘8}3 TS, T dAke] AdwbA 5433 AR A Hat
Ao o}l HeEAE o gatal, k7t B2 A5 x°

-test®} t-testE ©]-8-8H AT}, AFTHEEE histogram?} o %/
Aol 3 MEFAARE T3 sl e (Munro,
2002), 1 A7} Wt FF A} 26 W93l - 604~.6042]
o] of| ELE 127} 9] x50t glucose (1.350)¢} LDL-
cholesterol (1.398)0] 1.0& Holu $&502 A¢-3a Ao
H, A M= glucose (1.810)2} LDL-cholesterol (3.297)

S Alelstars BE A} 2815 M99 -1.19~1.19A}0] o)) B
Fa}aL glof F W A9 thEe] Aviee FEE
= 27 HolA °BJ( & Slekgirt. ArrEEelA ol
A0 8 Hole 7 g oPAE Elsksla, FAE A
sk e aestal °Ur Aol fo g Wl gl 9 A

= Hustgich, thETe APT PEAe] v
ﬂawh e VISEA Rage ejsho] AbaaAL

FAS] 9191 B0F 248 o] g9l
H &
1. HAIRRS] NHS S U Bi40| & HEH 2 ST
24X
oo

B Ao Fold diAre dRE AEd A B
1 6741019 WAHn=38)7} o}2H(n=25)1c} & sk}, of
o) stelow % Are] A Aejolu, of
1974%ol ek, tAre] 50%7} Aale]
ol e Al ur} o vmr}a QA5 9,

K
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H2 L o
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2 95t Efolx| XS AT

it 288}, B, TS Fulsla gigler 2714
ol o] Aghe Fukel B9 it F ek 7k QIALS]E)
2 5230M= frolg Afol7t gigiek(Table 1).

T8 g digh ek 7 v aof|A] 7E A $1E 8 s,
109 W AE8ES AL 98E, 2be A 25 folg ato]
flo] A E AL 9ISt & Aol Fofdt dPAEL BT A
A of| FEH o] fjellr 5 A= e =g 4
& A8 2N T i AR JERge 10d W
AEAE AL AR EANE F o BF oF 20% =9
AL P-E 7HAAL Qllem F 7 7ke] Aol frofebA] &
e}, gke] Ao EH oA 1004 whdol 77~784, 1919
A% 73~837 9] FALSE BEZ Holar glo] T Fek 7k A}
Aol 5240l SR EUTHTable 2).

Table 1. Socio-demographic Characteristics of the Subjects

AT gz Add HPeAE S HE(Waist-
hip ratio)§F AP 0.949014 0932 2 ZAaslal 22
0.952 Ws7t glof 7 o 2ol f-2f gk Aol7} 9llont vh&
AEH AP 840 Fofg Wsht glgltt d3Ale 243
Aol AFTo] 130.50mg/dL, thZ-o] 146.64mg/dLollA]
Z¥7} 104.60mg/dLe} 104,18mg/dLE A3, & 249
2HE7 LDL FYZHEE F ol BT thh A%
Hom 5 7] Apol= frofshA] ekgkrt. et 10 Wy
AEAHAE AL A Z oAM= AP 20.95%¢114] 19.47
%2 Zrag WhH, dl a2 20.56%0114] 23.27%2 23| &
7¥ste] frefgt &pol 7t JAATH(F=7.03, p=.010)(Table 3).

3. EHOIXIME MUY Z2O7O| O

Zofl et &t

Elo] x| 24 AAAE =2 o Zrofdk A7
Eo]g 2] A FH oA 2ol Hld] Ekor APdES
= EAIE Tox §-93 x}o]2 B rH(F=11.39, p=.001).
3}9] G GollM= AnkH o 7 g o] t 2ol v ate] A

Ehnas

Exp. (n=30) Cont. (n=33) 5
Characteristics Categories X ort P
n (%) or M*tSD n (%) or M+SD

Age (year) 66.2+6.3 68.8+6.5 -1.63 .108

Gender Male 17 (56.7) 21 (63.6) 0.31 572
Female 13 (43.3) 12 (36.4)

Educational level < Elementary school 3(10.0) 6(18.2) 2.81 245
Middle~high school 14 (46.7) 19 (57.6)
> College 13 (43.3) 8(24.2)

Economic status Middle 23 (76.7) 20 (60.6) 1.87 171
Low 7 (23.3) 13 (39.4)

Marital status Married 28 (93.3) 29 (87.9) 0.54 461
Others 2(6.7) 4(12.1)

Relative health Worse 15 (50.0) 16 (48.5) 1.02 .599
Similar 8 (26.7) 12 (36.4)
Better 7 (23.3) 5(15.2)

Smoking Never smoked 19 (63.3) 14 (42.4) 5.14 077
Quit >5 years 9 (30.0) 10 (30.3)
Quit< 5 years or currently 2(.7) 9(27.3)

smoking

Comorbid disease " Diabetes 8 (26.7) 7 (21.2) 0.25 769
Hypertension 14 (46.7) 14 (42.4) 0.11 803
Peripheral vascular disease 3 (10.0) 1(3.0) 1.28 .340
Arthritis 1(3.3) 4(12.1) 1.66 357

Exp.=experimental group; Cont.=control group.
More than one chronic disease could have been present.
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Table 2. Homogeneity Tests on Study Variables between the Groups

Exp. (n=30) Cont, (n=33)
Variables t p
M=SD M=SD
Body mass index (kg/m?) 2524%205 25.83+273 -0.97 .335
Body fat (%) 28.06%5.39 28.14+5.60 -0.05 956
Systolic blood pressure (mmHg) 128.77£18.00 125.24%+16.51 0.81 421
Waist-hip ratio 0.94%0.06 0.95+0.06 -0.61 542
Total cholesterol (mg/dL) 163.13%+35.63 156.55+27.22 0.82 410
Glucose (mg/dL) 130.50+40.58 146.64+96.21 -0.85 398
HDL-cholesterol (mg/dL) 53.47+8.83 49.85+8.96 1.61 112
LDL-cholesterol (mg/dL) 84.37+£30.69 80.06+£23.02 0.63 529
Recurrence risk in 10 years (%) 20.95%+8.70 20.56%8.19 0.18 .858
Quality of life 78.21+11.26 77.12%+15.06 0.32 749
Emotional status 80.761+14.99 80.64+16.14 0.03 976
Specific symptom 80.93115.36 83.58+15.54 -0.67 .500
General symptom 73.78+£16.88 78.10+17.14 -1.00 318
Inter-relationship 76.67+20.32 79.16+22.64 -0.45 648
Daily physical activity 78.89+20.12 82.02%£20.31 -0.61 542
Exp.=experimental group; Cont.=control group.
Table 3. Effects of Tai Chi Applied Cardiac Rehabilitation on Cardiovascular Risks and Recurrence Risk
Exp. (n=30) Cont. (n=33)
Variables D F' p
M=SD M=£SD
Body mass index (kg/m2) 25.01£2.05 25.88+2.63 2.58 113
Body fat (%) 29.12+4 385 29.48+5 .69 0.26 .608
Systolic blood pressure (mmHg) 125.13+18.28 130.76+£20.81 331 074
Waist-hip ratio 0.930.04 0.95%0.04 5.06 .021
Total cholesterol (mg/dl) 150.30+26.57 151.36+28.37 1.42 239
Glucose (mg/dl) 104.60+22.18 104.18+26.54 0.02 897
HDL-cholesterol (mg/dl) 49.97+12.61 45.70%10.80 0.09 772
LDL-cholesterol (mg/dl) 79.63£19.65 77.12+23 98 0.01 967
Recurrence risk in 10 years (%) 19.47+9.62 23.27%7.69 7.03 .010
Exp.=experimental group; Cont.=control group.
"F scores by Analysis of Covariance with pretest scores as covariates,
o] & Alo® Yeiutovt duba S Gt AR e Bl oleol A e A eLE oz #
£ A F o3 AfolE HA(F=6.85, p=.011), 7[&} = Zo] 279t ¥ e A =4
oAl T 7ol Aol7k frol5hA) prhTable ). ERolX] 25 ole] Bl Aggolt 1ABS 5
214 §1P 840 3 2EHA 5 A HPeAET
= o ol 37} 9l 0RA] Lol Ao skt 214 elol
[ ==
Aol Bro] Ao m e AuBAT] Y A8 lge
WreaAgaae] ot 57, 18, AR 9 271 et 3431 Hzx Qe =R
I 2 AAH YFLAE V) o] Zar gloJ(Khot et al,,  (Taylor-Piliae, 2003). 2 7= #Y <] fjojlA] JJrﬂ%—

2003), AlA| &5 F7H= vIESE AP A 5o =7

522  Korean Journal of Adult Nursing

Ske TP A BENARAE Yo o719



2 915t Efo|x] X8 AER

il

Table 4. Effects of Tai Chi Applied Cardiac Rehabilitation on Quality of Life

Vatiables Exp. (n=30) Cont, (n=33) - »
M=£SD M=SD

Quality of life 85.45 (10.80) 76.52 (13.91) 11.39 .001
Emotional status 87.33 (11.74) 82.86 (12.70) 2.88 .095
Specific symptom 86.13 (9.61) 82.00 (11.05) 3.35 072
General symptom 84.89 (14.95) 78.88 (14.05) 6.85 011
Inter-relationship 84.00 (17.65) 82.78 (14.89) 0.32 573
Daily physical activity 84.89 (21.22) 75.35 (27.00) 2.81 .099

Exp.=experimental group; Cont.=control group.
TF scores by Analysis of Covariance with pretest scores as covariates.
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