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TABLE E-1 Range of Motion Groups and Clinical Outcome Scores with Flexion Contracture and Hyperextension (in 
5° Increments, Except the Bottom and Top of the Range)* 

Range of Motion (degrees) 
Pain Score 
Average 

Walking 
Score 

Average 

Stairs Score 
Average 

Function 
Score 

Average 

Knee Score 
Average 

0 to 72 [n=41 (0.7%)] 43.9 (±11.0) 41.0 (±14.1) 35.4 (±8.7) 74.8 (±20.4) 72.9 (±17.8) 
73 to 77 [n=13 (0.2%)] 39.6 (±13.8) 43.8 (±11.9) 36.5 (±11.8) 79.6 (±21.2) 73.6 (±18.0) 
78 to 82 [n=39 (0.7%)] 42.4 (±13.0) 38.5 (±14.4) 32.9 (±11.5) 67.3 (±27.6) 77.9 (±15.3) 
83 to 87 [n=34 (0.6%)] 47.4 (±6.2) 43.5 (±11.8) 35.0 (±10.8) 76.9 (±20.6) 84.9 (±10.6) 
88 to 92 [n=137 (2.5%)] 45.5 (±10.2) 40.8 (±13.3) 35.4 (±9.3) 72.9 (±21.1) 80.2 (±14.3) 
93 to 97 [n=157 (2.8%)] 47.0 (±7.0) 43.7 (±11.8) 37.3 (±10.0) 79.2 (±20.1) 83.8 (±10.5) 
98 to 102 [n=484 (8.7%)] 46.4 (±8.3) 43.8 (±12.0) 37.9 (±9.9) 79.6 (±20.8) 84.2 (±11.2) 
103 to 107 [n=352 (6.3%)] 47.4 (±6.9) 43.8 (±11.7) 37.6 (±9.5) 79.2 (±19.0) 87.7 (±10.6) 
108 to 112 [n=944 (17.0%)] 47.8 (±6.4) 44.9 (±10.9) 39.5 (±10.1) 81.9 (±20.1) 87.6 (±10.2) 
113 to 117 [n=635 (11.4%)] 48.0 (±6.0) 44.2 (±11.4) 39.3 (±10.5) 81.2 (±20.5) 89.0 (±10.0) 
118 to 122 [n=1747 (31.4%)] 47.9 (±6.3) 44.1 (±11.3) 37.9 (±9.7) 80.4 (±18.7) 88.5 (±9.9) 
123 to 127 [n=616 (11.1%)] 48.7 (±4.8) 45.9 (±10.1) 38.3 (±9.8) 83.0 (±17.1) 89.2 (±9.2) 
128 to 132 [n=295 (5.3%)] 48.5 (±5.5) 47.1 (±8.5) 40.4 (±10.3) 85.3 (±18.2) 90.2 (±9.6) 
133 to 150 [n=62 (1.1%)] 46.5 (±10.1) 42.4 (±13.6) 43.1 (±10.5) 82.8 (±26.3) 89.0 (±12.8) 
*Values are given as the mean and the standard deviation. 
 
 
TABLE E-2 Unilateral Knee Replacement Range of Motion Groups and Clinical Outcome Scores with Flexion 
Contracture and Hyperextension (in 5° Increments, Except the Bottom and Top of the Range)* 

Range of Motion (degrees) 
Pain Score 
Average 

Walking 
Score 

Average 

Stairs Score 
Average 

Function Score 
Average 

Knee Score 
Average 

0 to 72 [n=24 (1.1%)] 44.2 (±11.8) 41.3 (±14.2) 34.6 (±8.3) 74.0 (±19.7) 70.8 (±18.3) 
73 to 77 [n=6 (0.3%)] 37.5 (±14.1) 46.7 (±8.2) 33.3 (±8.2) 78.3 (±12.9) 69.0 (±21.2) 
78 to 82 [n=15 (0.7%)] 42.7 (±14.4) 37.3 (±14.9) 33.7 (±9.0) 66.7 (±23.8) 81.3 (±13.4) 
83 to 87 [n=19 (0.9%)] 48.4 (±2.4) 43.7 (±12.6) 33.2 (±11.6) 74.5 (±23.5) 86.3 (±9.0) 
88 to 92 [n=63 (2.9%)] 45.9 (±9.5) 38.9 (±14.3) 34.8 (±8.8) 70.4 (±20.7) 81.2 (±12.8) 
93 to 97 [n=70 (3.3%)] 47.3 (±6.2) 43.4 (±12.3) 36.3 (±10.1) 77.4 (±20.0) 84.2 (±10.2) 
98 to 102 [n=208 (9.7%)] 45.7 (±9.2) 42.7 (±12.9) 37.3 (±10.3) 78.1 (±22.2) 83.7 (±12.1) 
103 to 107 [n=150 (7.0%)] 46.7 (±8.1) 41.9 (±12.9) 37.2 (±9.3) 76.3 (±20.8) 87.4 (±11.8) 
108 to 112 [n=349 (16.2%)] 47.0 (±7.6) 44.0 (±11.7) 37.8 (±10.1) 79.1 (±20.6) 87.0 (±11.1) 
113 to 117 [n=242 (11.3%)] 47.9 (±5.9) 42.2 (±12.9) 37.6 (±10.3) 77.7 (±21.8) 89.1 (±10.2) 
118 to 122 [n=656 (30.5%)] 47.4 (±7.3) 42.4 (±12.6) 37.1 (±9.8) 78.0 (±20.4) 88.2 (±10.7) 
123 to 127 [n=189 (8.8%)] 48.7 (±4.5) 44.2 (±11.8) 37.2 (±9.8) 80.0 (±19.3) 90.0 (±8.7) 
128 to 132 [n=125 (5.8%)] 48.8 (±4.1) 45.8 (±10.4) 39.0 (±10.8) 82.2 (±21.1) 90.3 (±10.0) 
133 to 150 [n=32 (1.5%)] 46.3 (±11.2) 40.3 (±14.5) 41.6 (±11.7) 78.6 (±29.0) 88.7 (±14.8) 
*Values are given as the mean and the standard deviation. 
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TABLE E-3 Bilateral Knee Replacement Range of Motion Groups and Clinical Outcome Scores with Flexion 
Contracture and Hyperextension (in 5° Increments, Except the Bottom and Top of the Range)* 

Range of Motion (degrees) 
Pain Score 
Average 

Walking Score 
Average 

Stairs Score 
Average 

Function 
Score 

Average 

Knee Score 
Average 

0 to 72 [n=17 (0.5%)] 43.5 (±10.3) 40.6 (±14.3) 36.5 (±9.3) 75.9 (±21.8) 75.9 (±17.1) 
73 to 77 [n=7 (0.2%)] 41.4 (±14.4) 41.4 (±14.6) 39.3 (±14.3) 80.7 (±27.5) 77.6 (±15.2) 
78 to 82 [n=24 (0.7%)] 42.3 (±12.3) 39.2 (±14.4) 32.5 (±12.9) 67.7 (±30.1) 75.8 (±16.2) 
83 to 87 [n=15 (0.4%)] 46.0 (±8.9) 43.3 (±11.1) 37.3 (±9.6) 80.0 (±16.4) 83.2 (±12.4) 
88 to 92 [n=74 (2.2%)] 45.2 (±10.7) 42.4 (±12.4) 35.9 (±9.8) 75.1 (±21.4) 79.3 (±15.4) 
93 to 97 [n=87 (2.6%)] 46.8 (±7.7) 43.9 (±11.5) 38.1 (±9.8) 80.7 (±20.1) 83.5 (±10.8) 
98 to 102 [n=276 (8.1%)] 46.8 (±7.4) 44.7 (±11.3) 38.3 (±9.6) 80.7 (±19.6) 84.6 (±10.5) 
103 to 107 [n=202 (5.9%)] 47.9 (±5.7) 45.2 (±10.4) 37.9 (±9.7) 81.4 (±17.4) 87.9 (±9.6) 
108 to 112 [n=595 (17.5%)] 48.3 (±5.5) 45.5 (±10.4) 40.6 (±9.9) 83.6 (±19.6) 87.9 (±9.7) 
113 to 117 [n=393 (11.5%)] 48.0 (±6.1) 45.5 (±10.2) 40.4 (±10.4) 83.4 (±19.4) 89.0 (±9.8) 
118 to 122 [n=1091 (32.0%)] 48.2 (±5.5) 45.1 (±10.4) 38.3 (±9.6) 81.9 (±17.5) 88.7 (±9.4) 
123 to 127 [n=427 (12.5%)] 48.6 (±4.9) 46.6 (±9.1) 38.8 (±9.7) 84.3 (±15.9) 88.8 (±9.4) 
128 to 132 [n=170 (5.0%)] 48.2 (±6.4) 48.1 (±6.6) 41.5 (±9.8) 87.6 (±15.3) 90.1 (±9.4) 
133 to 150 [n=30 (0.9%)] 46.8 (±9.0) 44.7 (±12.5) 44.7 (±9.0) 87.3 (±22.7) 89.3 (±10.4) 
*Values are given as the mean and the standard deviation. 
 
 
TABLE E-4 Range of Motion Groups and Clinical Outcome Scores without Flexion Contracture and Hyperextension 
(in 5° Increments, Except the Bottom and Top of the Range)* 

Range of Motion (degrees) 
Pain Score 
Average 

Walking 
Score 

Average 

Stairs Score 
Average 

Function Score 
Average 

Knee Score 
Average 

0 to 72 [n=22 (0.4%)] 46.4 (±7.4) 43.2 (±14.1) 34.1 (±8.7) 76.4 (±15.0) 75.9 (±11.9) 
73 to 77 [n=6 (0.1%)] 40.8 (±15.6) 45.0 (±11.9) 44.2 (±11.8) 89.2 (±26.5) 79.2 (±16.5) 
78 to 82 [n=23 (0.4%)] 44.8 (±12.2) 40.4 (±14.4) 33.9 (±11.5) 73.0 (±18.5) 80.8 (±15.0) 
83 to 87 [n=24 (0.4%)] 48.1 (±4.4) 45.8 (±11.8) 35.8 (±10.8) 81.5 (±14.7) 84.9 (±8.6) 
88 to 92 [n=111 (2.1%)] 46.0 (±9.6) 41.2 (±13.3) 34.6 (±9.3) 72.2 (±21.2) 80.5 (±13.6) 
93 to 97 [n=139 (2.6%)] 46.8 (±7.4) 44.1 (±11.8) 37.4 (±10.0) 79.9 (±19.8) 83.6 (±10.5) 
98 to 102 [n=459 (8.6%)] 46.5 (±8.2) 43.7 (±12.0) 37.7 (±9.9) 79.3 (±20.9) 84.4 (±11.1) 
103 to 107 [n=337 (6.3%)] 47.4 (±7.0) 43.9 (±11.7) 37.6 (±9.5) 79.3 (±19.0) 87.5 (±10.5) 
108 to 112 [n=909 (17.0%)] 47.8 (±6.3) 44.9 (±10.9) 39.6 (±10.1) 82.0 (±20.0) 87.6 (±10.1) 
113 to 117 [n=629 (11.8%)] 48.0 (±5.9) 44.4 (±11.4) 39.4 (±10.5) 81.4 (±20.1) 89.2 (±9.8) 
118 to 122 [n=1740 (32.6%)] 47.9 (±6.3) 44.2 (±11.3) 37.9 (±9.7) 80.5 (±18.5) 88.6 (±9.8) 
123 to 127 [n=613 (11.5%)] 48.6 (±4.8) 45.8 (±10.1) 38.3 (±9.8) 83.0 (±17.1) 89.2 (±9.2) 
128 to 132 [n=273 (5.1%)] 48.5 (±5.2) 47.7 (±8.5) 40.7 (±10.3) 86.4 (±16.6) 90.7 (±9.2) 
133 to 150 [n=51 (1.0%)] 47.4 (±8.0) 44.1 (±13.6) 44.9 (±10.5) 87.1 (±21.5) 90.2 (±10.6) 
*Values are given as the mean and the standard deviation. 
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TABLE E-5 Unilateral Knee Replacement Range of Motion Groups and Clinical Outcome Scores without Flexion 
Contracture and Hyperextension (in 5° Increments, Except the Bottom and Top of the Range)* 

Range of Motion (degrees) 
Pain Score 
Average 

Walking 
Score 

Average 

Stairs Score 
Average 

Function Score 
Average 

Knee Score 
Average 

0 to 72 [n=15 (0.7%)] 45.3 (±8.8) 40.7 (±13.9) 34.0 (±8.3) 73.3 (±17.2) 71.9 (±11.9) 
73 to 77 [n=1 (0.05%)] 50.0 (±) 50.0 (±) 50.0 (±) 100.0 (±) 92.0 (±) 
78 to 82 [n=10 (0.5%)] 45.0 (±15.8) 40.0 (±14.1) 34.0 (±7.0) 72.5 (±18.0) 80.7 (±15.9) 
83 to 87 [n=13 (0.6%)] 48.8 (±2.2) 47.7 (±8.3) 35.4 (±8.8) 83.1 (±13.6) 85.7 (±7.5) 
88 to 92 [n=50 (2.5%)] 45.1 (±10.5) 37.8 (±14.7) 33.5 (±8.0) 67.8 (±20.6) 79.5 (±13.5) 
93 to 97 [n=62 (3.0%)] 47.1 (±6.5) 44.5 (±11.4) 37.1 (±10.4) 79.8 (±18.9) 84.3 (±9.8) 
98 to 102 [n=195 (9.6%)] 45.9 (±9.2) 42.6 (±13.0) 37.3 (±10.4) 78.0 (±22.5) 83.9 (±12.1) 
103 to 107 [n=143 (7.0%)] 46.6 (±8.3) 42.1 (±12.9) 37.4 (±9.3) 76.9 (±20.9) 87.2 (±11.9) 
108 to 112 [n=333 (16.4%)] 47.0 (±7.7) 44.1 (±11.5) 38.0 (±9.9) 79.5 (±20.2) 87.0 (±11.2) 
113 to 117 [n=240 (11.8%)] 47.9 (±5.9) 42.3 (±12.8) 37.7 (±10.3) 77.9 (±21.6) 89.2 (±10.2) 
118 to 122 [n=650 (32.0%)] 47.4 (±7.3) 42.5 (±12.5) 37.2 (±9.8) 78.2 (±20.1) 88.3 (±10.6) 
123 to 127 [n=189 (9.3%)] 48.7 (±4.5) 44.2 (±11.8) 37.2 (±9.8) 80.0 (±19.3) 90.0 (±8.7) 
128 to 132 [n=109 (5.4%)] 49.2 (±2.1) 47.2 (±8.3) 39.4 (±10.3) 84.5 (±18.4) 91.3 (±8.8) 
133 to 150 [n=24 (1.2%)] 48.3 (±6.2) 44.2 (±11.0) 45.8 (±7.2) 88.3 (±19.4) 91.2 (±10.6) 
*Values are given as the mean and the standard deviation. 
 
 
TABLE E-6 Bilateral Knee Replacement Range of Motion Groups and Clinical Outcome Scores without Flexion 
Contracture and Hyperextension (in 5° Increments, Except the Bottom and Top of the Range)* 

Range of Motion (degrees) 
Pain Score 
Average 

Walking Score 
Average 

Stairs Score 
Average 

Function 
Score 

Average 

Knee Score 
Average 

0 to 72 [n=7 (0.2%)] 48.6 (±2.4) 48.6 (±3.8) 34.3 (±7.9) 82.9 (±4.9) 84.6 (±6.0) 
73 to 77 [n=5 (0.2%)] 39.0 (±16.7) 44.0 (±13.4) 43.0 (±15.7) 87.0 (±29.1) 76.6 (±17.1) 
78 to 82 [n=13 (0.4%)] 44.6 (±9.3) 40.8 (±14.4) 33.8 (±7.7) 73.4 (±19.6) 80.9 (±14.9) 
83 to 87 [n=11 (0.3%)] 47.3 (±6.1) 43.6 (±12.1) 36.4 (±9.2) 79.5 (±16.8) 83.9 (±10.1) 
88 to 92 [n=61 (1.8%)] 46.8 (±8.9) 43.9 (±11.4) 35.6 (±9.9) 75.8 (±21.2) 81.2 (±13.8) 
93 to 97 [n=77 (2.3%)] 46.5 (±8.0) 43.8 (±11.7) 37.6 (±9.7) 80.0 (±20.7) 83.0 (±11.1) 
98 to 102 [n=264 (8.0%)] 46.9 (±7.4) 44.6 (±11.4) 38.0 (±9.6) 80.3 (±19.6) 84.8 (±10.4) 
103 to 107 [n=194 (5.9%)] 48.0 (±5.7) 45.3 (±10.4) 37.8 (±9.7) 81.2 (±17.4) 87.8 (±9.5) 
108 to 112 [n=576 (17.4%)] 48.3 (±5.3) 45.4 (±10.5) 40.6 (±10.0) 83.5 (±19.7) 88.0 (±9.5) 
113 to 117 [n=389 (11.8%)] 48.1 (±5.9) 45.6 (±9.9) 40.5 (±10.2) 83.6 (±18.9) 89.2 (±9.6) 
118 to 122 [n=1090 (33.0%)] 48.2 (±5.6) 45.1 (±10.3) 38.3 (±9.7) 81.9 (±17.4) 88.7 (±9.4) 
123 to 127 [n=424 (12.8%)] 48.6 (±4.9) 46.6 (±9.2) 38.8 (±9.7) 84.3 (±15.9) 88.9 (±9.4) 
128 to 132 [n=164 (5.0%)] 48.1 (±6.5) 48.0 (±6.7) 41.5 (±9.8) 87.7 (±15.2) 90.3 (±9.4) 
133 to 150 [n=27 (0.8%)] 46.5 (±9.4) 44.1 (±13.1) 44.1 (±9.3) 85.9 (±23.5) 89.2 (±10.7) 
*Values are given as the mean and the standard deviation. 
 
 


