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Abstract This study was conducted on breast cancer (BC) patients to assess their pulmonary function (PF)
of patients after surgical and conservative treatment. We recruited 59 female patients aged over 45 who
had been diagnosed with stage one or two BC, had been under or had completed conservative treatment
after surgery, and had been hospitalized for rehabilitation. This study was divided into 29 patients in the
Aquatic Exercise Group (AEG) and 30 patients in the Land-Based Exercise Group (LBEG). PF was assessed
with a spirometer. Aquatic and land-based exercises were conducted for the respective groups for 8
weeks under the same conditions to compare and investigate whether PF improved in the AEG after BC
treatment. There was a significant increase in the forced vital capacity (FVC) in the AEG (p=.030)
compared to the LBEG (p{.001). Effectiveness verification showed significant differences in the
intervention period (p<{.001), time?group (p<{.001), individuals (p=.019). The forced expiratory volume
(FEV1.0) also increased significantly with the duration of the intervention. But, effectiveness verification
showed no significant difference. Customized AE programs may improve the PF by strengthening
respiratory muscles, which will, in turn, contribute to an improvement in quality of life. Therefore, AE

programs can be used as rehabilitation programs to improve the physical activity of BC patients.
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Table 1. Aquatic exercise program

Item Time

Exercise Program

10

Warming Minutes

up

Walking forward, Walking
backward, Walking sideways
with arm movement in the
pool

Real
exercise

30

Minutes

Lie in the pool with the
buoyancy device on, shoulder
abduction, adduction

Wearing a buoyancy device
and lying at an angle in the
pool, doing a shoulder
flexion, extension

Wearing a buoyancy device
and lying at an angle in the
pool, doing a shoulder
internal rotation

Horizontal abduction and
adduction and vowel training
while holding the buoyancy
device on the arm in a
standing position in the
aquatic pool

Shoulder stability training
using resistance devices in
aquatic pool

Finish
exercise

10
Minutes

Kick back and forth with your
knees straight

Draw a circle with your knees
straight

Relaxation exercise

Table 2. Land exercise

program

Ttem Time

Exercise Program

10
Minutes

Warming
up

Walking forward, Walking
backward, Walking sideways
with arm movement

Stretching the neck,
shoulder joints and trunk

Real
exercise

30

Minutes

Stability exercise using
elastic band: Shoulder
flexion, extension,
abduction, external rotation,
internal rotation

Elbow extension

Shoulder joint mobility
exercise with rod

Shoulder flexion, extension,
abduction, external rotation,
internal rotation

Elbow extension

Finish
exercise

10
Minutes

Stretching the neck,
shoulder joints and trunk
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Table 3. General characteristic of subjects

. 1 _
Variable Experimental 'group(n=29)

Control “group(n=30)

Mean+SD Mean+SD P
Age (years) 55.1+6.54 55+6.6 0.978"
Height (cm) 157.58+6.55 159.03+5.7 0.557
Weight (kg) 58.61+7.13 63.37+6.5 0.821°
Presence Absence Presence Absence
Marriage (%) 27(93.1) 2(6.9) 25(83.3) 5(16.7) 0.429""
Conservative treatment (%) 20(69) 9B 21(70) 9(30) 0.472"
Radiation therapy (%) 23(79.3) 6(20.7) 26(86.7) 4(13.3) 0.310""
Lymph edema (%) 7(24.1) 22(75.9) 10(33.3) 20(66.7) 0.374""

'Levene test Experimental, "'F-test to compare two variances, 'group: Aquatic Exercise group, 2groupi Ground Exercise group

Table 4. Comparison of changes in pulmonary function within

experimental group(unit: mf)

Pre-exercise Post-4week Post-8week , ,
Group F P post-hoc-week”
MS+£SD MS+£SD MS+£SD

Experimental 1.3740.23 1.47+0.14 1.59+0.19 3.669 030 Pre-exercise, 4(8

1 group(n=29)

FVC

Control group(n=30) 1.31+0.14 1.38+0.15 1.41+0.19 9.107 000" Pre-exercise, 4¢8
Experimental 1.45+0.17 1.54+0.15 1.65+0.14 13.649 .000” Pre-exercise, 4(8

5 group(n=29)

FEVio |

Contro 1.44+0.17 1.47£0.12 1.5240.47 1.020 365 Pre-exercise, 4, 8

*group(n=30)

"One-way ANOVA “Scheffe ‘p<.05, "p<.001, 'FVC : forced vital capacity, FEVio : forced expired Volume at one second

Table 5. Comparison of changes in pulmonary function between

experimental group(unit: mf)

Source SS DF

MS F X

Within-subject factor

Time 798 2 399 97.929 .000"

Time*Group 129 2 .064 15.811 .000"
'FVC Error 464 114 .004

Between-subject factor

Group 174 1 174 5.799 019’

Error 1.712 57 .030

Within-subject factor

Time 231.938 2 115.969 1.052 .353

Time*Group 202.400 2 101.200 918 402
*FEVio Error 12569.978 114 110.263

Between-subject factor

Group 31.910 1 31.910 874 .354

Error 2081.619 57 36.520

'Repeated measure ANOVA p<.05, ~“p<.001, 'FVC : forced vital capacity, “FEVio : forced expired Volume at one second
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