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The Effects of an Early Knee Joint Exercise Education Program on Pain,
Knee Range of Motion, and Satisfaction in Patients after Undergoing

Total Knee Replacement Arthroplasty

Shin, Yi Seul” - Lee, Young Hee”
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*Professor, Department of Nursing, Catholic Kwandong University

Purpose: This study was conducted to evaluate the effects of early knee joint exercise education program on pain,
knee ROM, and satisfaction among patients with a total knee replacement arthroplasty. Methods: An experimental
study with non-equivalent groups was conducted using 32 patients for an experimental group and 32 patients for
a control group. The experimental group received knee joint exercise education including systemic continuous
passive motion (CPM) exercise and knee exercise. The control group received conventional CPM exercise. Pain,
flexion and flexion contracture range of motion, and patient satisfaction were evaluated by X test, Fisher's exact
test, t-test, and repeated measures ANOVA using the SPSS 23.0 Windows program. Results: There were a
significant improvement in patients' knee flexion and satisfaction in the experimental group compared to the
control group. There was no significant difference in pain and flexion contracture between the two groups.
Conclusion: The findings suggest that the proposed education program is efficient and effective when providing
nursing care after a total knee replacement arthroplasty.
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Variables Pretest  1st posttest 2nd posttest 3rd posttest  Pretest PostOP  1st posttest 2nd posttest 3rd posttest
(preOP) (OP2day) (OP7day) (OP13day) (preOP) (Iday) (OP2day) (OP7day) (OP 13 day)
Cont. C1 C1 2 2
X1 X2 X3
Exp.
El El E2 E2

Cont.=control group; Exp.=experimental group, ROM=range of motion, CPM=continuous passive motion, TKR=total knee replacement
arthroplasty; C1, El=measurement of pain, ROM; C2, E2=measurement of pain, ROM, patient satisfaction; X1=knee joint exercise education
program I (Education of TKR and CPM); X2=knee joint exercise education Program II (Education and application of CPM); X3=knee joint
exercise education program III (Education and application of knee exercise).

Figure 1. Research Design.
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Table 1. Homogeneity Test of General Characteristics and Variables between Groups (N=64)
Cont. (n=32) Exp. (n=32) .
Characteristics Categories X“ort p
n (%) or M£SD n (%) or M£SD
Age (yr) 50~59 2(6.3) 4 (12.5) 1.82¢ 439
60~69 13 (40.6) 16 (50.0)
>70 17 (53.1) 12 (37.5)
Gender M 2(6.2) 0(0.0) 2.07 492
E 30 (93.8) 32 (100.0)
Marital state Yes 31 (96.9) 31 (96.9) 0.00 1.000
No 1(3.1) 1(3.1)
Religion Christian 4 (12.5) 3(94) 4.62% 291
Buddhism 7 (21.9) 11 (34.4)
Catholic 0(0.0) 2(6.3)
None 21 (65.6) 16 (49.9)
Job Yes 2(6.2) 5(15.6) 1.44 426
No 30 (93.8) 27 (84.4)
Level of education None 5 (15.6) 8 (25.0) 2.78* 441
Elementary school 18 (56.3) 18 (56.3)
Middle school 3(9.3) 4 (12.5)
> High school 6 (18.8) 2(6.2)
Disease period (yr) <3 8(25.0) 2(6.2) 5.88* 180
4~9 8 (25.0) 11 (34.4)
>10 16 (50.0) 19 (59.4)
Other disease Cardiovascular 19 (59.4) 13 (40.6) 5.21* .369
Endocrine 2(6.3) 3(94)
Respiratory 0(0.0) 2(6.3)
Cardiovascular+endocrine 8 (25.0) 7 (21.8)
Endocrine+cerebrovascular 0(0.0) 2(6.3)
None 3(9.3) 5 (15.6)
BMI (kg/m?) <185 0(0.0) 0(0.0) 1.28* 811
18.5~22.9 4 (12.5) 3(9.3)
23~24.9 5(15.6) 6 (18.8)
>25 23 (71.9) 23 (71.9)
Affected side Rt 6 (18.8) 5 (15.6) 0.51* 875
Lt 5 (15.6) 7 (21.9)
Both 21 (65.6) 20 (62.5)
Pain Flexion (°) 6.02+2.12 543+2.21 0.03 278
115.55+10.15 112.89+17.98 11.42 470
Flexion contracture (°) 16.02+5.31 14.53+4.55 0.12 234
*Fisher's exact test, Cont.=control group; Exp.=experimental group; BMI=body mass index; Rt=right; Lt=left.
Table 2. Comparison of the Changes in Pain among the Groups (N=64)
Pretest 1st posttest 2nd posttest 3rd posttest
Groups Source F 4
M=SD M%SD M=SD M=SD
Exp. (n=32) 6.02£2.12 6.33£1.76 5.74+2.17 5.53+2.16 Group 0.01 906
Time 0.99 393
Cont. (n=32) 543+2.21 6.05+£1.92 6.21+1.64 5.80+2.18 GroupxTime ~ 1.01 386

Cont.=control group; Exp.=experimental group.
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Table 3. Comparison of the Changes in Flexion and Flexion Contracture among the Groups (N=64)
Pretest 1st posttest  2nd posttest ~ 3rd posttest
Variables Groups Source F p
M=£SD M=SD M=SD M=SD
Flexion (°) Exp. (n=32) 115.54+10.15 83.59+17.42 101.09+11.81 110.004+9.05 Group 12.82 <.001
Time 130.36 <.001
Cont. (n=32) 112.89+17.98 71.64£16.35 86.01£17.01 99.06+15.76 GroupxTime 371 013
Flexion Exp. n=32) 16.02+530  16.48%3.70 16.25+4.84  15.55%2.67 Group 1.04 311
contracture (°) Time 2.84 .048
Cont. (n=32) 14.53+4.55  17.73+3.44 17584570  17.451+4.69 GroupxTime 2.39 081
Cont.=control group; Exp.=experimental group.
Table 4. Comparison of the Changes in Patient Satisfaction among the Groups (N=64)
2nd posttest 3rd posttest
Groups Source F [4
M=SD M=£SD
Exp. (n=32) 63.517.81 65.50+5.76 Group 11.81 <.001
Time 1.33 252
Cont. (n=32) 56.841+10.55 57.41+12.95 GroupxTime 042 519
Cont.=control group; Exp.=experimental group.
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