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Effect of Abdominal Breathing on Postoperative Pain, State Anxiety,
Blood Pressure, and Heart Rate of Patients Undergomg Cardiac Surgery

Lee, Minjee' * Kim, Keum Soon?

ICRA, Medical Department, Bayer Healthcare,

%professor, College of Nursing, Seoul National University, Research Insititude of Nursing Science

Purpose: This study is to evaluate the effect of abdominal breathing on postoperative pain, state anxiety, blood
pressure, and heart rate of cardiac surgery patients treated in intensive care unit. Methods: A non-synchronized
design of nonequivalent control group pre-post test was used. Participants were divided into an experimental
group(n=22) and a control group(n=21). Just usual postoperative treatments were provided to the control group,
while abdominal breathing interventions were provided to the experimental group, in addition to usual
treatments. The intervention was consisted of 4 stages-introductions, breathing perception, breathing training, and
closing-and it lasted twelve minutes in total. Pain, state anxiety, blood pressure and heart rate were the dependent
variables of the abdominal breathing. Results: Those who carried out abdominal breathing showed a significant
reduction in pain, as well as decrease of systolic blood pressure. However, it turned out to have no effect on state
anxiety, diastolic blood pressure and heart rate. Conclusion: Abdominal breathing is simple and harmless and is
effective for reducing postoperative pain.

Keywords: Breathing exercise, Cardiac Surgery, Postoperative pain, Anxiety, Blood pressure
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Characteristics Pre-test Post-test
Control group C1 C2 C3
Experimental group E1 E2 X E3
C1, E1: General characteristics, state anxiety
C2, E2: Post operative pain, blood pressure, heart rate
C3, E3: State anxity, general characteristics
X: Abdominal breathing intervention
Figure 1, Research design
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Table 1, General Characteristics of Subjects

Experimental group (n=22)

Control group (n=21)

Variables X/t P
n (%) n (%)
Male 16(72.7) 11(52.4)
Gender 1.904 215
Female 6(27.2) 10(47.6)
Age (years) M+ SD 50.86 £ 13,74 57.95 %+ 10.62 -1.887 .066
Body mass index M+ SD 23.2 4% 425 23.68 £ 3.36 -0.381 .705
) Married 20(91.0) 21(100.0)
Marital status ) 2.002 488
Single 2(9.0) 0(0.0)
. < Middle school 6(27.2) 11(52.4)
Education ) 2.833 124
> High school 16(72.7) 10(47.6)
o Yes 14(63.6) 13(61.9)
Religion 0.014 578
No 8(36.4) 8(38.1)
None 5(22.7) 5(23.8)
Diabetes 2(9.1) 4(19,0)
Comorbidity Hypertension 5(22.7) 5(23.8) 2.311 .805
Diabetes+Hypertension 5(22.7) 5(23.8)
Others 5(22.7) 2(9.5)
S5 AAS AF o] Y I, T v FHY e F Hreg FAsto] Hwg 43 AFEFES 6,144, 2T
TN A 2 A= Aol 89 (36.4%), xR 6.76 02 53 Aol SAXSE Fo3t 1}017} St
o] 1174(52.4%)°] it 718 AA 8AIZE Ak Aol Y FA A FPS A4
e 59 FE2 VA ﬂ‘d%}?‘?} AT 5(22.7%), Rt = Ago] 5,824, o] 6. 767 2&, Felgt ZJo|7}
57 (23.8%)°] AL, AE Aes A 1Y AATHt=-2.695, p=.011). 7|THT AA 16417+ Z2t Al
(50.0%), tHx< 4419, O%)OI%E} 3709 ARl A HoHe] T4 A FPS Aee 4 fé‘% | 4918, djxo]
T 5H(22.7%), 2t 129H(57.1%) 01 Att, A 5 40 524807 EAAHSE O3} AJo ] } it
(93.02%)°] Hemovace 7FA[1L A%t &% 7@ A 717w diAES AW AR S A IV-
HAA7A] 288 A7Fe ARto] 11.18(+4.53)A17F, dix PCA)Z ufekA ZAEA9l Fentanyl 2000ugt FEA Q]
0] 8,90(£3.59)A17Fo] it Nasea 0.6mgo] A4 Fa 150mlel| &&= o] AI7F &
FA 717 F SHAE FoldA 2 AFES 137 2mlE FY= L QUi A7|dol yYepd dojgos %4
(569.1%), =+ 1678(76.2%)01H, Z=utrle AF 9 et FA 717t -S4 v Agto] AEHA & 29.59(+
(40.9%), 2+ 47H9(19.0%), AAPU=ZL = 19 10.74)ml, tj2+t0] 30.16(£9.67)mlo| At}
(4.8%)0] Fof {1 Q)i F7HAQ AEA Fo= HAHZEEAY AHZEA
& I EASE v2-teste t—test2 AT At AFF Tarasyn (Ketorolac Tromethamine) 30mg< 13] £t
I} o2t 7hof Afol7f Glof = o2 FAS Ao R eyt 78571 AdTo] 998(40.9%), E+to] TH(33.3%) 2= U
(Table 2). Bt 5% 9 540 ko] t-testel x2-test= HF
gt A3t F PCA Bl 7He5 =0l AR E &
3) 55 W EA OJgt Apol7t glo] T W 542 FHT A0E YEylt
718 QA A A 2o S A 425 (Table 2).
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Table 2. Surgery Related Characteristics of Subjects

36A[ZtO|LH Extel S5, ¢EfECt e W aldrESol 0| Xl= &t

[ERES

Experimental group (n=22)

Control group (n=21)

Variables A p
n (%) n (%)
CAD 9(40.9) 11(52.4)
Medical VD 9(40.9) 4(19.0)
ledical CAD+VD 2(9.1) 1(4.8) 5.436 245
diagnosis
VD+AF 0(0.0) 3(14.9)
CHD 2(9.1) 2(9.5)
CABG 9(40.9) 11(52.4)
VR 9(40.9) 4(19.0)
Type of surgery CABG+VR 2(9.1) 1(4.8) 5.436 245
VR+Maze procedure 0(0.0) 3(14.3)
Revision 2(9.1) 2(9.5)
Sternotomy 10(45.5) (23.8)
. Thoracotomy 4(18.2) (23.8)
Incision 2.229 .328
Sternotomy & 8(36.4) 11(52.4)
extremity incision
Number of 1 16(72.7) 9(42.8)
umber o
chest tubes 2 5(22.7) 12(57.1) 7.180 .068
3 1(4.5) 0(0.0)
Hemovac 20(90.9) 20(95.2)
Drains Jackson-Pratt tube 1(4.5) 1(4.8) 0.977 613
Hemovac & JP 1(4.5) 0(0.0)
Intubation time (hours) M+ SD 11,18 £ 4,53 8.90+ 359 -1.821 .076
None 13(59.1) 16(76.2)
Hypertensor Dopamine 9(40.9) 4(19.0) 3.212 .201
Epinephrine 0(0.0) 1(4.8)
PCA dose(mg/mn) Mz SD 2959+ 10.74 30.16 £ 9.67 -0.181 857
» . Yes 9(40.9) 7(33.3)
Additional analgesics 0.264 .607
No 13(51.1) 16(66.7)
CAD=Coronary artery disease
VD=Valvular disease
AF=Atrial fibrillation
CHD=Congenital heart disease
CABG=Coronary artery bypass graft
VR=Valve replacement
4) Bk, W A 2 AFEET et 54 A WA AALE FA A 57 Bge APol
S|4 EAEQNS AFo] 52,047, dizao] 53.19 120.23mmHg, tjZ0] 113.48mmHgo] 311, o|¢7] EQF
A, e Ao AdEere Agol 53317, txFo] 2 AUo] 63 45mmHg, YlZo] 62.67TmmHgo] it

53. 71801 A,

71U A7 A SA A 7] g2 Aol
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Table 3. Homogeneity Test for Dependent Variables

Experimental group (n=22)

Control group (n=21)

Variabl Ti t p
ariables ime M SD M SD
Trait anxiety 52.04+ 10,11 53.19+ 10.53 0.363 718
State anxiety 53.31= 8.60 53.71 £ 7.66 -0.159 874
Immediate 120.23+ 13,17 113.48 + 12.66 -1.226 227
SBP (mmHg) 8 hours 120.73 £ 14,37 111.67 £ 15,94 1.960 057
16 hours 119,55 £ 15.05 113,52 + 16.70 1.243 221
Immediate 63.45+10.14 62.67 £ 9.23 0.266 792
DBP (mmHg) 8 hours 63.64 + 11.64 58.38 + 8,02 1.716 094
16 hours 63.50 £ 11.16 59.86 £ 5.65 1.360 184
Immediate 87.45 + 13,71 84.24 + 13,16 0.784 437
Heart rate 8 hours 88.32 £ 11,70 81.90 £ 21,52 1,222 229
16 hours 91.14 £ 13.69 87.71 £14.80 0.787 .436
Immediate 6.14 % 1.21 6.76  1.34 -1.611 115
Faces pain scale score 8 hours 5.82 £ 0,91 6.76 £ 1.33 -2.695 011
16 hours 491+ 115 524+ 1.48 -0.816 419
120.73mmHg, &) 111.67mmHgo] A1, ©]¢k7] ek 2.7V 6™
£ AFto] 63.64mmHg, EHZ:TT_’-O] 58.38mmHgo] T},
71T AA 16417 ] T A 57 EG2 Aol 7H 1 AREE PR Bl o T 550 W Aol
119.55mmHg, txto] 113, 52mmHg0] QL o|ekr] Eof 1-1, A 2ol vt 55 =7t W Aol
= A¥+to] 63.50mmHg, t2Ewt0] 59.86mmHgol it} 718 AA Ao HE83 A F o2 Aol
718 AA AT A A Aebeaes Adto] 87.453] 4,594, 22 6.90% o] A tH(t=-6.112, p=.000). 7134
J5 tZato] 84,243 /50l it T AA 8AIZE A Al T & T APl 4.36
71 B AA SAIHS A AvEee AP0l A, RS 7.008 0] tHF=-29.113, p=.000), 7]+
88.323] /&, =0l 81.903]/&0] 3Tt AA 16417 A A T4 & T35 A2 3.594,
7138 AlA 16417 A3t A1) A A Ak A tjzto] 5,198 0] ¢ltht=-3.382, p=.002).

3] 91.143])/5, thxto] 87.713]/50]9)t},
AEeSHeE 71T AlA 8AIZE At Al A9 F
AT g2 He 255 HAE oS Aol

o g UL

ox

S}ﬂEP(Table 8).
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Table 4. Comparison of Dependent Variables between Experimental and Control Groups after Intervention

Experimental group (n=22)

Control group (n=21)

Variables Time t/F p
M+ SD M+ SD

Immediate 459+ 110 6.90 +1.38 -6.112 <.001

FPS score 8 hours 4.36 £ 1.00 7.00+1.26 29.113* <.001
16 hours 3.59+ 1,53 519+ 157 -3.382 .002

Immediate 59.05+ 9.14 62.00 £ 12.46 -0.890 .379

DBP 8 hours 62.32 + 10.06 58,90+ 9.11 1.164 .251
16 hours 61.45+ 12.63 58.67 + 7.21 0.894 .378

Immediate 86.27 £ 15,10 83.52 £ 12.97 0.639 .526

Heartrate 8 hours 85.45 + 12.46 85,90 £ 14.20 -0.111 912
16 hours 90.00 £ 11.95 89.57 £ 14.33 0.107 916

State anxiety 63.59 + 7.85 64.96 £ 7.57 -0.578 .566

FPS=Faces pain scale; DBP=Diastolic blood pressure
*Univariate ANCOVA

713 AA 8AZE A3k Fofl AlYeE FAjo A= A
&+ %79 18%)41LKH5<_—TLw6Eﬂ 28.6%) l%ﬂ% ] }
oh, AT 32 998(40.9%)°], 272 7TH(33.3%)°] 4
AlTkar %%6‘}3'14.

713 AA 16412 A3t $ AlEEE SAellAl= A
T 3 179(77.3%)°], EH Z7-9] 129(57.1%)0] &Alt}, iz

Eajrfi %%% stk

9] 578 (11.5%)°] A
HIE S y2—test® A43H

1 O S
2 T Fole w7 Apel7t glof #rHE 1-

7P 2 1 AL izl wiste] Adeate] W& Aol

3319 FA7E L FEE 71 AA 1647 B $
of 243 AegEcre Aol 63,594, T 64.96%
S8 T FANCE FofRt APl @0, 7Hd 2= 7
ZtE| ek (Table 4).

71 3. AF-E o] vlste] ?§°‘°1 o
3-1 ALtz Hlokﬂ IQJOI
718 AA A AT
ol 120.23(+13.17) mmHgoﬂﬂi 2
11.09)mmHg® 8.09(+7.67mmHg 74343, e

45

113.48 (£12.66)mmHgol A4l 115.81(+14.49)mmHg®
2.33(+13.47)mmHg 7183t} & o 7+ 4 A% =
7188ke] W3t fofet &Fol 7t )l lrH(t=3.318, p=.003).
718U AlA 8AIZE At & AlEsE A AT 257
oo AF o] 120.73(+14.37) mmHgoll A 114.68(+
15.04)mmHg® 6.05(+4.29)mmHg #48tAaL, 22
111.67(£15.94)mmHgel 4] 112.24(+15.27)mmHg=®
0.57(+9.05)mmHg Z7}5ttt, & 27t 2A4) A3 527
oF #sk= o7k Zfol 7} L THt=3.085, p=.004).
Z|EE AIA 16417 A $ Al3EE S A 557
o2 Aol 119.55(i15_05)mmHg°ﬂ/\1 114.41(+
14.61)mmHgZ 5.14(+8.72)mmHg Z43FAIL, ) Z70]
113.52(£16.70)mmHgoll A 115.90(£18.21))mmHg®&
2.38(+6.58) mmHg Hasle], &+ &7+ 4 A% $=7]8
o #sh= ot 2ko]7F 9l Th(t=3.180, p=.003).
AL 2 57189 Bgte 713 AA A
8AIZE Ak & 9l 16A17F Ak & A3 FAollA] mF

OJgt Zpol 7k Leh, 71 3-12 A A= 1tH(Table 6).

'6‘
‘F

ko3

-,
[eXe)

T

3-2. AT tfzto] Hsto] o7 deto] W Zlolth,
AdL71d AA A5 AR FA F ol E

=
o] 59.05(+9.14)mmHg, =70 62.00(£12.46)mmHg
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Table 5. Comparison of Pain Sensation between Experimental and Control Groups

Experimental group (n=22)

Control group (n=21)

Ti Pai ti X’ P
ime ain Sensation n (%) n (%)
Throbbing 0(0.0) 1(4.8)
Shooting 7(31.8) 5(23.8)
Sharping 0(0.0) 1(4.8)
Immediate Cramping 7(31.8) 9(42.9) 7.564 373
Gnawing 3(13.6) 0(0.0)
Aching 1(4.5) 2(9.5)
Heavy 0(0.0) 1(4.8)
Throbbing 1(4.5) 0(0.0)
Shooting 1(4.5) 3(14.3)
C i 7(31.8 28.6
8 hours famping (81.8) 6(28.6) 4.449 616
Gnawing 1(4.5) 0(0.0)
Aching 9(40.9) 7(33.3)
Heavy 3(13.6) 4(19.0)
Throbbing 0(0.0) 1(4.8)
Cramping 3(13.6) 4(19.0)
16 hours Aching 17(77.9) 12(57.1) 6.642 .249
Heavy 1(4.5) 5(11.6)
Splitting 1(4.5) 2(4.7)
Table 6, Comparison of Systolic Blood Pressure (mmHg) between Experimental and Control Groups
Experimental group (n=22) Control group (n=21)
Time Pre Post Pre-post Pre Post Pre-post t p
M £SD M £SD M £SD M £SD M £SD M £SD
Immediate 120,23 £13.17 11214+£11.09 809+7.67 11348+1266 11581 +£1449 -233+1347  3.318 .003
8 hours 120,73 £14.37 11468 £15.04 6.05+429 111.67+1594 11224+1527 -0.57 £9.05 3.085 .004
16 hours 119,55 +15.05 114.41 £1461 514+872 1135211670 11590+18.21 -2.38+6.58 3.180 .003
o] 3l 71 AA 16417 A2 3 AlRYRE S 5 o]
718 AA 8AIZE A & Alg SA & ol E 2 Adto] 61.45(+12.63)mmHg, WEwto] 58.67(+
ote Addol 62.32(£10.06)mmHg®, WEFS  7.20mmHgol 3tk

=
58.90(£9.1)mmHgo] it}

Ayt o] 0|18 TlTkh AA AT, 8
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AZE AT 5 Q16N A F AR A T BE R AolA] 32 2 S 443 Kim $007)9 A
3 Aol7k vhehA) ghok, 7Hd 321 714 EIGlekTable 4. A AFRY §3 A% Bk 44 F 199 /% 24 v

7Hd 4, g ool vsle] A4} el JEu BAEge] $5 gd Evke e F4) A 7k
AREAE ZIBE A A5 AR 34 F A8l A%HA Rakon, F4 A% A Ho|gd| ot HY

= =
86.27 (£15.10)8)/, H=<to] 83.562(+12.97)9]/Z°] . o3t e 5 GxpofA oja S A8 Seers 5(2008)

713 AA 8AIZE A & AlgE FA & AFte]l o A Aot RSkt ol¢ka ol §5 A aite|
85.45(+12.46) 3]/, 20| 85.90(+14.20)3]/E0] i}, o ét Kwekkeboom¥} Gretarsdottir (2006)2] ¢17Lof| A=

71T AA 1647 AT & A S F2 Tole AP olda o Qs a3t &7 7to] 2R} tAAFEE Fjo)
°] 90.00(+11,95)3]/%, <ol 89.57(+14.33)3]/0] 7} ATkl sfict. whaba] ojgto & QI%h &5

et A7A] A5 Foto] fFEskA fet Ao w wdEn 25
AT 279 Autsaee 7| HE AlA 25 8AIRE Aol A= HAAES Tl ThA AsiA7] Ao wlg] F
Bt 5 91641 A 5 AR SA ol B o3t 2 AE & =S FAY Moy S5 24 ok ol
o7} §lof, 7Hd 4= 7171 = Utk (Table 4). Al Efojof g Zlolt},
2 AFoA 55 58S flote] 283 FPS A= Ab
o] d= 24 2HE Foto] 55 Aol gt Al7HA el ThA
Iv. = 9 ABe ol VASETE B3 42+ FA3t o) & 4 9%
onf, FA AF HIE UASHA SAL 4 A" Aew
A2 & AFE Foto] A s WL SR wotEh FPSe A9 7148 v ¢hel 59 845 F
YAt ARE e Ao SAE e A8t 54T AHor wge) F= 5 S =47 2 o+ demw
T AL e S AJEHES, @9 Auksal vlA| (Stuppy, 1998), Ukﬁoﬂi e T IEY FT5e SAY
= BNE e Al skl o FPSe| 8 ¢ w4 Q=5 sfjof & Zlojrt
ool tigh 7Hd HA A, 330 AX H8H 4TS ojgta ¥ 9 XPJOH Forgt ghakzo] Folxl A
A B FS Aol At Sle Ao g vyt 7]y HHLE L 517| Kok QIX]A S-S I o= 9)7] A
I AA 250 HE3st FA & FF2 AEAo] 4,594, f o HFgfUrtes EokE= iAotk Girdano et al.,
2] 6,908 01311, Al SA 5 2004, 2009; Tung, Hunter, & Wei, 2008). % 2|59]
T Aol 4,367, RIS 7.004, 71HE AA A PA7IAE S8 AEAE ARESEAL Qo &)
16AIZE B3t A9 T4 & 52 ddE2 3.59%, =22t 3§52 E43h=tl(Anderson & Cutshall, 2007), ©] 7
o] 5,198 0=, Agdte] txtEt F5o] Wt FA 7] 7k &8kl Aleshs o]k 52 ALY QIR A|AIE WA
7+ Fete] 55 ol vkl RSB Al ARl YAs) HomH T35 BHAE & s Aoz 7|dEo] Ak
A FAE Aol A $F5ol BUd A2 54358 (Lee, 1999; Schaffer & Yucha, 2004).
St e T 94 52 BHAlE 2t lv= As = °4¥°ﬂ/\1 83 BASE A olgha o] ITto] g

0.2, §32| Ualo] AAFo] $3o| 2T Aol of

Folo] 30| 1 A% ARl FAY Bt 27 el o} wekEr
94 orhe AL Bl B4 AT olE MR 2E 5 H HASES AU gaolt BN g A0 ekt
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th ol BRI 24T Aol oltaWe 8T YrhKim et al, 2005). olo] vlste] 24 F 36417+ olufe]
Seers 5(2008)0] AT Aol AXAY, 271AF AR NS GAOR FAS AT B ATAE FAY A2

WA HAZES 283 Jang 5(2009), A AbolA] o] AfH oz BFol e Eetal Ego] A oAl
2ot A8 Park (2008)9) AT, AFSE F WA g A El Holena ofulzh olrky & 4 glA
oA oS #-43et Sendelbach 5(2006)2] 7-eh= BAE5EO AMHE 2] oJskS u]x] 7] OFL 710 @ Lheht
AAHA] ok Afolet, & Aol el Au7t Utk ole AR & F EAIA S8 283 Sendelbach

© o)
| :
EPUA] 35 SAR Shube AEHES SHETEAR 207 5(2006)9] A, EResd -2 oA SoF W oj¢ka
PO FHENHEE o 259 2R A7t HAL §17] 9 W& 483k Good 5(2005)2) A+ A} 53} A3t &
© w7t B ourt BAsto] Az A AEE S A7F Aubearol 93 RIAA R A obA7A] I e
oA & Pe 7HsAY T HAle SA A5 dElEetE o 2AVE BEAAE @ted, ojgke iyt Sotads
SASHA] g AE Aty A SRy e 2 & § 55 AUS A8 83 Good 5(2005)9) Ao} vt
&}o] Seldenbach 5(2006)9] A+ AR, & F9 e =714 9712 Qlete] dAH
Park (2008)2] Aol 4] o8 AutEprt SRR Aol oy}, $5u H el A
= = 3 Jang 5(2009)%] Aol A R R B B R %3}04 ]U] “HPE#J} Xé*o‘ﬂ
= Z7|NFURY VASE &0 S A st & 9 R Sok AdHoM SAE
Sz o] Ao 7o) AFEiEet SAEFE dstel axp FSEH YA 22 dles T_':J%EP
3 Aol Miller®} Perry (1990)9] 9145 &
ol 2t sl =718 sho] ghelel %&‘ig A 2= EE} :erﬂﬂo}oﬂq —r°1

e
fo
N
s
w
e

1 r‘&
-
2
_>;:
F

_0,

>
ol
o,
H1
e
&
Y
=2
I,
foi
oy
1o
i)
ox
o
2
<
m>~
of.
o
=
S,
o
i
S~
op

FAA vheh S ARc gastel H3kE weirh ol 4 L
A 5E F B0 SRS HeAAUS W UL sto] BANOR NS T W, At BABES s
o] A HZo| GoatA 7Y WHEE Nilsson = 7]7F B9t FHlo|q Ao BAT T o|2ojA| 1L
(20099] AT WY £& T ANA BATES Ay A B WO Bk Yok F4) Qo)A B4
% Y% 2 Millersh Perry (1990)2] 97, F8A 59 B 3 % 5 AAehe A 5ol A7k gleh

A el Sotae Agstel £57] W ol BT SE F AR BHS BRSO B Aok 715 AoE
NS, BE47E BE gadhs it dehtes Byl oplste] o] A7le] RS ool g Ay
d Park (2008909 A7 S3 FEHOR Ut Aol  AE WFL AASo] BAS FAAA F 4 lofof At
o B Aol B3 AL e FAF FYAR0l YR 2eld GRS HEF R Akl qaelA BAL
FobAl Uold Aow WAdl ey HAEES AL 7K BaAL, urEAl o

T2 gt o sixte] &
U 25 HstAY fFste] ST 4= 9th(Pang & Suen,
Te=% deobol Aol = ArelA FA 2008). o] AL, EFEL 2R AHE Hes] oot o
= ol M= F5u s A AAS FAHE AlwotA £ 5 ek
F7lo|t, TNoAbe 2o 7 Zhrbol ol A ARl EaE At
o

e g
e
4
<
>

S=dl(Yu, 2000)
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w5 B zwmoﬂ AA Agage o olgh W b RoloEA, BAES AA, AAHOR HalsH 3
o WSt UedoEA B W Rk Rk gckn 7] Slstel habael Aelel 87 E AL WA Tokd 4 9
oA Glol, B FaAA BHOR BASES A ofof Utk NS Bub YR AR} HEFA Ak
& ATES Holw 4% ol /17 ok FAZ G stk 0B AMskn YRABY AEALE FAAYOR
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