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ABSTRACT: We examined the effects of pulmonary physical therapy education for patients undergoing
thoraco-abdominal surgery in a randomized controlled trial. The main outcome measures were the frequency of
performing postoperative therapeutic self-exercise: deep breathing, the Silvester method, ankle pumping,
quadriceps setting, and quadriceps exercise. The intervention group received preoperative intensive education
using the pulmonary physical therapy evaluation chart that we made. We provided only normal education to the
control group. The frequency of performing postoperative therapeutic self-exercise was not significantly different in
the two groups. However, we believe that intensive education regarding such exercise might increase the frequency
of performing postoperative therapeutic self-exercise. Future studies are necessary to examine the type of patient
education that a physical therapist provides, including examination of evaluation items to judge the effect of
patient education.
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Table 1. Clinical characteristics of study subjects.

Intervention group Control group

Variables unit mean (SD) mean (SD) P
Sex (M /F) n 10/7 8/8 n.s.
Age year 72.6 (7.7) 66.4 (14.9) n.s.
BMI kg/m?2 21.7 (3.5) 19.6 (2.2) n.s.
Smorker n 5 7 n.s.
Operation methods
Thoracotomy or Laparotomy n 14 12 n.s.
Spirometry
VC% % 85.0 (18.4) 76.9 (26.5) n.s.
FEVio L 1.5 (0.6) 1.5 (0.9) n.s.
FEV10% % 73.4 (21.0) 79.6 (10.6) n.s.
PEFR Li/sec 3.3 (1.9 3.4 (2.8 n.s.
PCF Lisec 4.7 (1.9 4.3 (2.1 n.s.

SD: standard deviation. n.s.: not significant. BMI: body mass index. VC: vital capacity. FEV: forced
expiratory volume. PEFR: peak expiratory flow rate. PCF: peak cough flow.

Table 2. Changes in the practice ability before surgery in the intervention and control

groups.
Intervention group Control group

Variables mean (SD) mean (SD) P
Total performance (score) pre 11.1 (3.6) 11.9 (4.4) n.s.
post 15.7 (2.7) 16.0 (2.3) n.s.
Abdominal breathing (score) pre 6.7 (2.7) 7.8 (3.0) n.s.
post 9.8 (2.6) 10.6 (1.5) n.s.
Cough (score) pre 4.4 (1.5) 4.1 (2.0) n.s.
post 5.7 (0.5) 5.4 (1.0) n.s.
Huffing (score) post 1.8 (0.5) 1.6 (0.4) n.s.

SD: standard deviation. n.s.! not significant. pre; Before patient education. post; After having

received patient education for pulmonary physical therapy.
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Table 3. Adhererance of therapeutic self-exercise and a pulmonary function after surgery.

Intervention group Control group
Variables (unit) mean (SD) mean (SD) P
Deep breathing post 1 33.9 (25.5) 32.1 (35.7) n.s.
(times/day) post 2 23.7 (25.8) 17.3 (14.7) n.s.
Silvester method post 1 10.3 (8.4) 10.4 (16.8) n.s.
(times/day) post 2 17.5 (24.3) 14.0 (15.3) n.s.
Ankle pumping post 1 34.2 (23.7) 27.0 (27.0) n.s.
(times/day) post 2 35.6 (49.1) 23.3 (25.2) n.s.
Quadriceps setting post 1 15.9 (17.6) 14.6 (15.2) n.s.
(times/day) post 2 9.1 (9.3) 9.0 (10.3) n.s.
Quadriceps exercise post 1 16.4 (10.0) 17.5 (28.6) n.s.
(times/day) post 2 21.2 (22.7) 10.0 (12.5) n.s.
Spirometry
VC% post 1 57.5 (22.3) 48.7 (23.9) n.s.
post 2 60.4 (23.6) 49.7 (15.7) n.s.
FEVio0 post 1 0.8 (0.2) 0.9 (0.6) n.s.
post 2 0.9 (0.3) 0.8 (0.3) n.s.
FEV1.0% post 1 77.1 (18.7) 82.0 (14.3) n.s.
post 2 70.9 (23.2) 83.7 (8.3 n.s.
PEFR post 1 1.6 (0.6) 2.0 (1.2 n.s.
post 2 2.0 (1.1) 1.9 (0.9) n.s.
PCF post 1 3.6 (1.0) 2.5 (1.0) <.04
post 2 3.6 (0.9 2.6 (1.0) <.05

SD: standard deviation. n.s.! not significant. VC: vital capacity. FEV: forced expiratory volume.
PEFR: peak expiratory flow rate. PCF: peak cough flow. post 1; The highest postoperative value from
the second day to the fourth day. post 2; The highest postoperative value from the sixth day to the ninth
day.

Table 4. Multiple regression analysis of the frequency of performing postoperative
therapeutic self-exercise.

Model 1 Model 2
§ t § t
Intervention .244 .954 .380 1.586
Sex -.115 -.474 .176 773
Age -.063 -.247 -.415 -1.437
BMI -.248 -.867 -.130 -.459
Smorker .358 1.440 .446 1.804
Surgery methods -.392 -1.440 -.488 -1.682
Postoperative pain -.141 -.616 -.131 -.633

Model 1; The dependent variable is the frequency of performing postoperative therapeutic self-exercise
from the second day to the fourth day after surgery. Model 2; The dependent variable is the frequency of
performing postoperative therapeutic self-exercise from the sixth day to the ninth day after surgery.
Explanatory variable: Intervention; The patient education for the intensive pulmonary physical therapy

using an evaluation chart.
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Appendix A. Educational pamphlets for preoperative patients who received the

pulmonary physical therapy.
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Appendix B. The evaluation chart about pulmonary physical therapy for patient

education.
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