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Development and Application of an Early Exercise Program for
Open Heart Surgery Patients
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Purpose: This study was to develop and evaluate stability and effects of an early exercise program for patients with
open heart surgery. Methods: The subjects of this study were 30 patients who had either a coronary bypass
surgery or a valvular heart surgery at a tertiary hospital in Seoul. The data was collected by observation and
measurement from October 1, 2004 to November 15, 2004. Results: The early exercise program developed for this
study consisted of range of motion exercise and walking. Intensity of walking was 1~3 METs and increased
progressively to daily target distance. During exercise, the subjects were monitored heart rate, blood pressure and
RPE (Rating of Perceived Exertion). The mean FIM (Functional Independent Measurements) score of subjects was
significantly improved after the early exercise program. However, several complaints such as dizziness or pain
were also reported. Most complaints were associated with chest tube and RPE. Conclusion: The early exercise
program can help to recover patients' physical activities after surgery, and can be applied to most patients.
Patients’ RPE, dizziness and pain was possible limitations, therefore, active pain control and prevention of
accidents for patients would be needed.

Keywords: Exercise, Program evaluation, Cardiac surgical procedures

l. A‘l % (The Korean Society for Thoracic & Cardiovascular
Surgery, 2004), 7L & 34 A 55 e A4

kel =9 fifi> ey e Hessod. de &

0x

1. 9479

el

qlo] A&E 4= qlth(Allen, 1990), 18

o AE FFe Alofshe= =0l

Syt A ARAge ity A= HAEe 5ol TAE £
20039 EAo) w2 A7 12,0364 oA A& Hal gle

F0:2011. 6. 11 AAQIZ(: 2011, 6. 11 AHZHEHEY: 2011, 6. 23

FR0f £7| ST s, FUH 2SYE olX|E, TS5 S2Y Bt

<ol =22 &l 1Hx} 0|22 MAjste] =2 o] oty

Address reprint requests to : Ha, Yi Kyung
Full-time instructor, Dept. of Nursing, Masan University, 2640 Hamma-daero,
Naeseo-eup, MasanHoiwon-gu, Changwon-si, Gyeongsangnam-do, 630-729, Korea
Tel:82-55-230-1189 Fax:82-55-230-1441 E-mail:highk@naver.com

65



20
Hoolw B Y4 AUS A7t S

THUngerman—deMent, 1986). E3F | 2|37 H 1}

7|0 g s A 7)7to] ©EE o] AAA At wE o

¥ BEOR HANES £E US4 o0 ﬂx}—: o

A 7]50] 3)EH7] Hof B

= A g=2stA Hal 259 Ak FAste olEEel A

tHSkaggs, 1999). 1 EZ /f4le IAE 93

Q=Y BAS =2

a3t =2AcHSong, 1998).

AAABZEIRE AU BAS SI3t 19, o) B2
ARt 25HA|, Y& 3Y A= shol] 7HHolA o] FoiA= 3t
A, A5 glo] 7HgolA olF A= 4dAR F4Ho JUnt
(American Association Cardiovascular and
Pulmonary Rehabilitation, 2004)., SA&o|L} &
FA7E YAk s A7) °ﬂ
A #0] BET} SE

R

2 o2 HIR o] gtz

D H i B S

o
T

Alﬁﬂﬁ}h 19 AR
2 A5 31(Choo, 2003),

[e)
& A

32
=
=
B

2
©
st

olEHYoo 1994). ﬂ%-‘ﬂ St A
gaolut AEAH 59| ool UehbA] o=t
SHE EYXaARe AEFEGISAL R 1~2
sto] 522 1S AlAgth(Sansone, 2002).
T ol A Al AR R IS ol kb
& ez ate 2uA Z2O3 FHeR dE T Qi
H” 5k%1.9] _or 21:}71“ uzLtzL_Lil @O

~1m 2 -1> mlo riok

i_.

d oo NE AiR al Aol 1420}04"][ gtek =
T A RS B QA7 T

66

>
o2

ol
s
N
u(*]
<%

ot
,.J>

nﬁ
N <
=
rﬂ'

=5 = A FAfolY, A
57 E?JZIE(Rating of Perceived Exertion, RPE), &

)



5018 - FHO| | JHAlE SXIE 218 27| 282200 i 3 X Sof Bt o7

of AutE4E A&dow myUgHY  goF sttHChoo, 1) ofEof WhesHA] oh= Tl A 2) 27l
2003). A% & LEZZINL (~3METsS] ¢EAER  E7FSaAL, 3) oM Al 42%7] deto] 90mmHg ©]3te]
RPE 12~14, Hutg< W3} + 20§l/foﬂ B gsh= Aro] 73g-o|tt,

£ 2R & Wh tho] =l

g S Brskr] flal 19 23] R FZEaHS

4) 28 an} A& WE& 715s ST L5YrIE A &Y

Z7] LEZRIAYS AEatte AZF oA 2Rt 719] W82 &5 At 3o A s, A8 Al S

A S2F Aofjoll tiek Brtet Y F A” AmY A U b Lrle AN EE, w3, oA s, g8, 55) %

335 F7HHwang, 2001)317] {8l AHE-El= 7154 51 RPEE 33tk RPE= +335k= &5l tisto] &5 &

A} W7HFunctional Independent Measurements, FIM) YA FHA o2 HrisleE Ax=d Wl (Morgan,

e pic 1973), =AY X 3 58 B/t Fol AH-EHtHBorg,

1973). & AtolA= FHLASHA AHEEIL Sl= 6~2071A]

ol 15 57 7 A2ld H =< Borg scale(Lee, 1994)&

I, 914y Kim (1992)°] W3} Fo Lee (1994)7} FH=to] H@)

BEEE A5t =75 AR Wi Hstrhed), Wt

1. A7 87), Hsoltk11d), ozt dsrh13x), dsch16xd),

5 =083, m W F=th20)E S, =

2 d3E s SAE des e 3 Y o A% ARz I3k HaFs wjAst7] f1s) Borg scaleoll Al AIAShH=
o 5 Qe 27) e Z RIS sk, o] A 7 A= FAHA] FUT

2) 713 5394 57}
2. oAy A (Functional Independent Measurements, FIM)
FIM2 19834 & Syl Granger 5l 23l A

2 AT B Ph AEAI 17K z?ﬁ%‘% A e 2 Ao B g A4 A 7Eel dig A
of skl e 3w e AT oS W2 8 2o o8 i AHE AP ETHTesio, 2002). FIM 37} &+
Al 33 S e s 3}‘5\‘:}. XYL Y= & Z}0}34‘1](self—care) ok % H(sphincter control),
2het ghabe 3oldlen, e ol ofEol WheskA & FA ¥ (mobility), ©l&(locomotion) 9 &Y
= AHAlE B 19, SR 3olE AR 24 1 i JJr oAt aE (communication) ¥ AFE] ¢l1A|(social
Y, 5E 53U 5302 Q3 Adt K] BF oz B0l cognition)®] Q1A 7|5 38 Yo HIgiet, 7+ hEn)
=

~
olr
=
ot o
X
—
of,
(o]
32
o

ok A% W7k aHRol glof & 18709 Al B0 FAH
FAH 2719 FZRIY Ag by B SELRT 2 FEuhn BA7L 28-S a5k JEo] uet 8] £
27} 7MestaL, majo] 15 E dAglon] theol 4 Aolth7A)eld HAoR oEAolth1r) 7 H4akstel
ol £5meaY A8 Ak Bxel 4 Aelstert, F FIM W4E 12698 WO Sl W4t Bess o

Z27t wohal Bk 4= dth(Tesio, 2002). £ Ao A =

67



=3

SRS X| M4H i

A

o

Aol A

<

<0

]

A

tof 7kstotct,

Eigs

2t

7HKong, 1996)°1 A

o

=S|
=

lll. A+ Az}

=13
=

1, Z7| == 084 7§

7], 2 770),

5

Mie & tidAtelA 2719 4

oAl QA= HA 71, S 71, ARAE 7170),

)

2
2

137°]

FeH(7D) A A2 el Bkl

S@EAY EAofe], A" 227))9]

o2

[
5 ©

44 7}
ENEICR DR

3t

= A=

Aol AEEAR 1900] Wi

A1),

e

1271

5

of =0l I8

B ATR19

o|t}. FIMH 7}

I
N
3
<

<H

7HA

2004 10¥ 145 119 152

o
—

A7
o AT 5% o

| el skl eEmR

el

67~8571%) 2] 7]

-
.

F=o] ¢ty

bom, oAt

|5

A

[eXe]
=

e

)
—_

o]t

5~83]/Y A== Al

FIM2 53kx}Al o

&ls

3} 59 golo] A7A7} 2

ApLolA A

o

ool

KA

A Hayu A o2

SPSS 10.02.2 A Azstden &

1
.

e A2

o

5o

S

[o2 23 RPE 13329 $H=

3|

= 2lo] A%

5 T
N
TO iop
i~
wu <
woE
X =
T
w2
o=
o X
N
i
Xom
ol o|
__o_n Wm
X
£
=
- ™
T o
B
11—
ol
Ho mr
HT
O
o
5
lie]
o P
0N
el ..M
o
o o]
W
=
oo
B =
wr ﬂu
i
o H|
1o
9 of
N
o N
= N
a3 N

A Al MET

o
o}l

o] A7 o] 98} 1~3METs &% HEZ

=
i

AR, 7]

L paired t—test

Z1%-9] FIM

el

L=
.

& FIM #pojeke] 7

68



5014 - FH0| | JHalE SXIE 23t 7| 25Z2 030l T 2 MZof| atsh i
Table 1. Demographic Characteristics of Subjects (N=30)
Variables Category n (%)/M £ SD
Age(years) 58.8 £10.3
Male 17(56.7)
Gender
Female 13(43.3)
Coronary artery bypass surgery 22(73.9)
Surgery
Valvular surgery 8(26.7)
Yes 9(30.0)
DM
No 2(170.0)
Hypertension ves 13(43.3)
i
yp NoO 17(56.7)
Left ventricular ejection fraction (%) 59.9£12.9
Chest pain (CCSC) 1.9+0.8
Dyspnea (NYHA FC) 20+0.4
Length of stay on ICU(day) 1.4+07
Length of stay after surgery(day) 6.5+1.7
DM=Diabetes mellitus
CCSC=Canadian cardiac society classification
NYHA FC=New York heart association functional classification
3) Heles 3. X7| 2ESEE MO MZ obEM EIt
Helese B 2% A% UAol ghobd 3% oluo) 7
- 0 R A5kt 1) 58 5A7 24 {5l o2 A 7
B EANS SAT F 2524 F HREL A
2. CHAIKIS| it EM B7h71E Well dldlem, =571 ¢ A7k 20mmHg o4
= B AT THQ2.1%), AEE A7 203 /5 o]l
o dAe] Lk B4 o531k Zoh(Table 1). 992 3 A= 10.4%)01 . FEZEIH] oIl Hix 57
I+ 58.8(£10.3)HI( 9] 30~T75A)) 01“1, Al TR} 17 & @AsHA] 53 A4E A HEE 2T 248 2
(56.7%), AAA} 1374(43.3%)°190th. & 3079 At 5 & H3F A9 vg 84 & &5 A, T =57] 4 A7t
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B Wt LAF0.NYEY 1~3Y)o1e, F A 7|17k
6.5(x1.NYE ettt Gt e A= 9% (30.0%), 2) RPESH A5/ ae] At
TELo] = ALE 13U IBNAT, & A FE A TR A2 ARTAS dohry] s 27} 24
+ CCSC (Canadian cardiac society classification)= 2 AdsE A3 dE 5 S3xAY ug 419 RPEQ}F A}
1.9(£0.8)01% 3, 3F& == NYHA FC (New York 73 M2, oA Y, FF FEoIAN FAACR fogt
Heart Association functional classification) 2.0(£0.4) AEIAZE AR, T FReE FAFSRE fo5 At
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Table 2, Evaluation of Stability of Daily Application

Attainment Shortfall
Difference Difference Difference Difference
RPE f SBP f HR RPE f SBP f HR
Day o o} o (o]
n n
<13 < 20mmHg < 20bpm 213 > 20mmHg >20bpm
n (%) n (%) n (%) n (%) n (%) n (%)
1 52 52(100) 51(98.1) 51(98.1) 8 0(0) 0(0) 0(0)
2 49 49(100) 46(93.9) 49(100) 11 0(0) 1(9.0) 0(0)
3 46 46(100) 42(91.3) 45(97.8) 14 0(0) 2(14.3) 0(0)
4 40 40(100) 40(100) 40(100) 16 0(0) 0(0) 0(0)
5 31 31(100) 31(100) 31(100) 11 0(0) 0(0) 0(0)
6 34 34(100) 33(97.1) 34(100) 18 0(0) 0(0) 0(0)
RPE=Rating of Perceived Exertion
SBP=Systolic blood pressure
HR=Heart rate
bpm=beats per minute
4, %7| REZR M| Mg gt HWI| ojgh AIRAZL Sl 1%, HUA U E, EEE AR,
& Aeots AR CE {3t Apol7t ¢llth(Table 5).
1) &5Z233 A& A FIM 37}
A 3089 EEZ=IHS AEsr] A FIM F4
o] BFL 48 23(+7.8)H0H, HE T 90.63(+0.93)% = 9
o7 FAXCE FOsHA FLESI FIM =iz A
He okt #elE A9 AREE, olF, 5 oA SAtoll A 7 < S S 27 TR
HiE eI 28 $o FIMO| = eH o= & He s T 1245 A A AEet A 2 FE
AH OS2 {5t tHTable 4). BEIOHOR Qg AW A E= FEol AT He=
ddch. ol & &5 1%401 van der Peijl (2004)2}
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Choo (1997)7} A<
of £5e} RPE 13 of312 At £522IUS 483
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4 Eque] BAS A FIME Adn BAMCR & Auetn @ 4 Uk A &5 TRIPed F BuAY
Table 3. Correlation of RPE with Symptoms (N=30)
Chest pain Dyspnea Fatigue Dizziness Pain Chest tube
RPE N/A N/A .250* 278" 353 .053

*n <.05, **p <.01
RPE=Rating of perceived exertion
N/A=not applicable
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Table 4. Comparison of FIM between Pre- and Post Application of Exercise Program (N=30)
Pre FIM Post FIM
Category on admission to SublCU on discharge t p
M*SD M*SD
self-care 19.97 £4.57 4210 -26.423 <.001
sphincter control 14+0 14+0 <.001
transfers 0,83 £2.94 21+0 -20.824 <.001
locomotion 4,43 +1.01 13.5+1.01 -41,331 <.001
Total 48,23 £7.81 90.63 £0.93 -30.796 <.001
FIM= Functional independent measurements
GAES T 3427 F 25270(73.7%)°] 571 8% =5l
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Table 5. Correlation between Demographic Characteristics and Degree of FIM (N=30)
Gender Age LVEF Dyspnea Chest pain
FIM 497 165 -014 249 -015

o <.01
FIM=Functional independent measurements
LVEF=Left ventricle ejection fraction
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