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Comparison of Effects of Exhalation and Inhalation Breathing Exercises on Pulmonary Function
and Complications in Elderly Patients with Upper—abdominal Surgery

Koo, Mijee' - Hwang, Sunkyung?

ISICU, Pusan National University Yangsan Hospital. , Yangsan
College of Nursing, Pusan National University, Yangsan, Korea

Purpose: The purpose of this study was to identify the effects of exhalation breathing exercises using expirometer and that of inhalation
breathing exercises using incentive spirometry on pulmonary function and complications in elderly patients with upper-abdominal surgery.
Methods: The research design was a nonequivalent control group non-synchronized design. Participants were 63 patients who underwent
upper-abdominal surgery under general anesthesia (32 in experiment group, 31 in control group). They were recruited at P university hos-
pital from August 1 to November 30, 2015, Effects were evaluated by measuring pulmonary functions (Forced Vital Capacity [FVC], Forced
Expiratory Volume in 1 second [FEV1]) and pulmonary complications, Data were analyzed using SPSS/WIN 18.0 program. Results: There
was no difference in FVC between the experimental group and the control group, but FEV1 in the experimental group increased signifi-
cantly compared to the control group by time change (0=.001). Also, there were no pulmonary complications in the experimental group
but there were 5 cases (16.1%)(p=.018) in the control group. Conclusion: Findings indicate that exhalation breathing exercises by elderly
patients following upper-abdominal surgery is an effective nursing intervention in enhancing pulmonary function and preventing pulmo-
nary complications,
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Pretest Treatment Posttest Pretest Treatment Posttest
Variables Pre-op Pre-op POD Pre-op Pre-op POD
~POD 7 3,57 ~POD 7 3,57
Exp. Yel X, Ye2
Cont. Yci X Yc2

Xi: Inhalation breathing exercise with incentive spirometry; X,: Exhalation breathing exercise with expirometer; Yc1, Yel: General characteristics, Pulmonary functions
(FVC, FEV1); Yc2, Ye2 : Pulmonary functions (FVC, FEV1), Pulmonary complications; Exp.=Experimental group; Cont.=Control group; POD=Post operative day;
FVC=Forced vital capacity; FEV1=Forced expiratory volume in 1 second.

Figure 1. Research design.
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D) Ay gz E2A AZ LS y?-test, Fisher's exact  (p=.132~.200)9] W92 BZs19ict 24 AX 23} o], A

test, Student’s t-test@ F-AJ5}ict, W AR I SE/A AR o7, YRE Ady, fE R

2) AETT dixTe] AR WhE w2 w127 25 9, e, AL nEARE S8R QAR a2 A}

371 x}0|+= repeated measures ANOVAZE —Ev-’ﬁ.ﬁ}?iq 7} EZ2HRR|(PCA) AFHROJE ARISCAT A4, MEEX|S

3) Alglda a2t o P8 W= (P -test S Fisher's  (BMI), slZ3=2R], Ryl 9 w2/d Hig=at 1274 =84 357]

exact testZ EA5IITY, ZF SolM BAFCE Fogt xEol7} glol(p >.05), F <] A
3L FRISATH Table 1).

A7 2
2. A YA 2 M HEY S SEY EY
1. A7 oidzrel S2d A
Adedt dizee] & A H sl oigt A A5 23 9
off thgt B4 A% 23t A= EoF Hx BF -200M +2 Atolol]l XA, FA—D) 0.09~

E
@E -20I14 +2 ’\}O]Oﬂ AR, BAHF D)2 0.07~0.14 0.16(p=.058~.200)2] Helz ¥t Ayt Q29| &
Table 1. Homogeneity Test for Characteristics between Experimental and Control Group (N=63)
o ) Total Exp. (n=32) Cont. (n=31)
Characteristics Categories x2ort o
n(%) or M+SD n(%) or M£SD n(%) or M£SD

Age (year) 69.7945.47 70.38%6.05 69.19+4.82 0.86 396

Gender Male 46 (73.0) 25 (78.1) 21 (67.7) 0.86 353
Female 17 (27.0) 7(21.9) 10 (32.3)

Smoking Yes 6(9.5) 2 (6.3) 4(12.9) 0.81 426*
No 57 (90.5) 30(93.7) 27 (87.1)

Pulmonary Yes 4 (6.3) 3(9.4) 1(3.2) 1.00 613+

disease history No 59 (93.7) 29 (90.6) 30 (96.8)

Hospital duration (day) 16.35+8.51 15.69+7.35 17.0319.65 -0.62 535

Diagnosis Cancer 59 (93.7) 29 (90.6) 30 (96.8) 1.00 613+
Non-cancer 4 (6.3) 3(9.4) 1(3.2)

Operation site Upper-Gl 33(52.4) 17 (53.1) 16 (51.6) 0.01 904
Hepatobiliary 30 (47.6) 15 (46.9) 15 (48.4)

Operation method Open 42 (66.7) 20 (62.5) 22 (71.0) 0.51 476
Laparoscopic 21(33.3) 12 (37.5) 9(29.0)

Operation time (hr) 4.37+1.68 4.16%1.23 4.59+2.04 -1.03 309

Anesthesia time (hr) 5.12£1.78 4.99+1.36 5.35+2.13 -0.81 421

ICU admission Yes 27 (42.9) 11 (34.4) 16 (51.6) 1.91 167
No 36 (57.1) 21 (65.6) 15 (48.4)

Use of PCA Yes 63 (100.0) 32 (100.0) 31 (100.0) > 999

ARISCAT score 42 .22+3.48 41.69+2.71 42 77411 -1.24 219

BMI 22.83%3.13 23.25+3.11 22.40+3.14 1.08 283

HB (g/dL) 12.15+1.63 12.43+1.49 11.86%1.71 1.39 170

Albumin (g/dL) 3.52+0.34 3.54£0.32 3.4910.36 0.58 561

FVC (2) 3.14+0.74 3.1210.78 3.15+0.70 -0.13 896

FEV1 (£) 2.1620.59 2.09+0.63 2.2310.54 -0.93 355

“Fisher's exact test; Exp.=Experimental group; Cont.=Control group; Gl=Gastrointestinal; ICU=Intensive care unit; PCA=Patient controlled analgesia; ARISCAT
score=Preoperative pulmonary risk index, Low risk (0~25), intermediate risk (26~44), high risk (45~123); BMI=Body mass index; HB=Hemoglobin ;FVC=Forced vital
capacity; FEV1=Forced expiratory volume in 1 second.
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Table 2, Change of Pulmonary Functions by Time between Experimental and Control Group (V=63)

, Exp. (n=32) Cont. (n=31)
Pulmonary functions F p

M<SD M:SD

FVC (0) Pre-operation 3.1240.78 3.15+0.70 Group 1.40 242

POD 3 2.13£1.04 1.7520.73 Time 74.05 <.001

POD 5 2.26x1.09 2.05+0.88 GxT 2.52 .069

POD 7 2.44+1.10 2.06+0.80
FEV1 (2) Pre-operation 2.0940.63 2.23+0.54 Group 2.47 121

POD 3 1.57%0.81 1.16£0.53 Time 38.14 <.001

POD 5 1.76£0.86 1.47+0.77 GxT 5.94 .001

POD 7 1.84+0.93 1.42+0.62
Exp.=Experimental group; Cont.=Control group; FVC=Forced vital capacity; FEV1=Forced expiratory volume in 1 second; POD=Post operative day.
Table 3. Comparison of Pulmonary Complications between Experimental and Control Group (N=63)
ol icat Exp. (n=32) Con. (n=31) ,

ulmonary complication
yeome (%) n (%) * P

Incidence 0(0.0) 5(16.1) 5.61 018
Non-incidence 32 (100.0) 26 (83.9)

“Fisher's exact test; Exp.=Experimental group; Cont.=Control group.
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