





Figure A-10. Picture illustrations of example casts at pretreatment, the end of active treatment, and posttreatment
examinations. Casts are arranged chronologically from left-to-right.
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APPENDIX B.

STATISTICAL TABLES DESCRIBING THE STATUS OF THE OCCLUSAL
VARIABLES AT THE START OF TREATMENT
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Table B-1. Status at start of treatment for overbite.

Variable Statistic
Arithmetic mean 3.88
Standard deviation 1.57
Standard error mean 0.22
Upper 95% CL 431
Lower 95% CL 3.44
Sample size 52
Variance 2.48
Skewness -0.57
Kurtosis 1.20
Coefficient variation 40.61
Number missing 0
Maximum 7.97
Median 4.01
Minimum -0.62
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Table B-2. Status at start of treatment for overjet.

Variable Statistic
Arithmetic mean 5.89
Standard deviation 2.03
Standard error mean 0.28
Upper 95% CL 6.46
Lower 95% CL 5.33
Sample size 52
Variance 412
Skewness 0.70
Kurtosis 0.09
Coefficient variation 34.44
Number missing 0
Maximum 11.52
Median 5.66
Minimum 2.90
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Table B-3. Status at start of treatment for dental midline.

Variable Statistic
Arithmetic mean 0.31
Standard deviation 1.56
Standard error mean 0.22
Upper 95% CL 0.75
Lower 95% CL -0.12
Sample size 52
Variance 2.44
Skewness 0.02
Kurtosis -0.37
Coefficient variation 497.77
Number missing 0
Maximum 3.67
Median 0.23
Minimum -2.82
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Table B-4. Status at start of treatment for the absolute value of the dental midline.

Variable Statistic
Arithmetic mean 1.25
Standard deviation 0.96
Standard error mean 0.12
Upper 95% CL 1.51
Lower 95% CL 0.99
Sample size 56
Variance 0.92
Skewness 0.58
Kurtosis -0.36
Coefficient variation 76.88
Number missing 0
Maximum 3.67
Median 1.10
Minimum 0

104



Table B-5. Status at start of treatment for buccal segment relationship (right).

Variable Statistic
Arithmetic mean -1.51
Standard deviation 1.78
Standard error mean 0.25
Upper 95% CL -1.01
Lower 95% CL -2.02
Sample size 50
Variance 3.15
Skewness -0.72
Kurtosis 0.03
Coefficient variation -117.49
Number missing 2
Maximum 1.13
Median -1.26
Minimum -5.82
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Table B-6. Status at start of treatment for canine relationship (right).

Variable Statistic
Arithmetic mean -3.02
Standard deviation 2.22
Standard error mean 0.35
Upper 95% CL -2.31
Lower 95% CL -3.73
Sample size 40
Variance 492
Skewness -0.18
Kurtosis -0.19
Coefficient variation -73.38
Number missing 12
Maximum 1.76
Median -3.23
Minimum -8.17
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Table B-7. Status at start of treatment for buccal segment relationship (left).

Variable Statistic
Arithmetic mean -1.21
Standard deviation 1.65
Standard error mean 0.23
Upper 95% CL -0.75
Lower 95% CL -1.66
Sample size 52
Variance 2.71
Skewness -0.38
Kurtosis 0.40
Coefficient variation -136.45
Number missing 0
Maximum 3.05
Median -0.85
Minimum -5.41
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Table B-8. Status at start of treatment for canine relationship (left).

Variable Statistic
Arithmetic mean -2.27
Standard deviation 2.56
Standard error mean 0.41
Upper 95% CL -1.43
Lower 95% CL -3.11
Sample size 38
Variance 6.53
Skewness -0.28
Kurtosis -0.67
Coefficient variation -112.80
Number missing 14
Maximum 2.30
Median -1.74
Minimum -7.67
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Table B-9. Status at start of treatment for maxillary Incisor Irregularity (site A).

Variable Statistic
Arithmetic mean 1.75
Standard deviation 1.46
Standard error mean 0.25
Upper 95% CL 2.27
Lower 95% CL 1.23
Sample size 33
Variance 2.15
Skewness 1.26
Kurtosis 1.25
Coefficient variation 83.77
Number missing 19
Maximum 591
Median 1.35
Minimum 0.00
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Table B-10. Status at start of treatment for maxillary Incisor Irregularity (site B).

Variable Statistic
Arithmetic mean 1.60
Standard deviation 1.70
Standard error mean 0.30
Upper 95% CL 221
Lower 95% CL 1.00
Sample size 33
Variance 2.90
Skewness 1.52
Kurtosis 1.56
Coefficient variation 106.26
Number missing 19
Maximum 6.08
Median 1.06
Minimum 0.00
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Table B-11. Status at start of treatment for maxillary Incisor Irregularity (site C).

Variable Statistic
Arithmetic mean 0.64
Standard deviation 0.60
Standard error mean 0.11
Upper 95% CL 0.85
Lower 95% CL 0.42
Sample size 33
Variance 0.36
Skewness 0.60
Kurtosis -0.78
Coefficient variation 94.95
Number missing 19
Maximum 2.00
Median 0.45
Minimum 0.00
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Table B-12. Status at start of treatment for maxillary Incisor Irregularity (site D).

Variable Statistic
Arithmetic mean 1.32
Standard deviation 1.24
Standard error mean 0.22
Upper 95% CL 1.76
Lower 95% CL 0.88
Sample size 33
Variance 1.54
Skewness 1.40
Kurtosis 1.10
Coefficient variation 93.91
Number missing 19
Maximum 4.35
Median 0.87
Minimum 0.00
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Table B-13. Status at start of treatment for maxillary Incisor Irregularity (site E).

Variable Statistic
Arithmetic mean 1.45
Standard deviation 1.06
Standard error mean 0.19
Upper 95% CL 1.83
Lower 95% CL 1.08
Sample size 33
Variance 1.13
Skewness 1.50
Kurtosis 3.96
Coefficient variation 73.10
Number missing 19
Maximum 5.30
Median 1.35
Minimum 0.00
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Table B-14. Status at start of treatment for maxillary Incisor Irregularity.

Variable Statistic
Arithmetic mean 6.76
Standard deviation 3.62
Standard error mean 0.63
Upper 95% CL 8.04
Lower 95% CL 5.48
Sample size 33
Variance 13.09
Skewness 0.80
Kurtosis -0.42
Coefficient variation 53.50
Number missing 19
Maximum 15.38
Median 5.30
Minimum 1.82
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Table B-15. Status at start of treatment for mandibular Incisor Irregularity (site
A).

Variable Statistic
Arithmetic mean 1.12
Standard deviation 0.91
Standard error mean 0.13
Upper 95% CL 1.38
Lower 95% CL 0.86
Sample size 51
Variance 0.84
Skewness 0.99
Kurtosis 0.99
Coefficient variation 81.63
Number missing 1
Maximum 3.81
Median 0.96
Minimum 0.00
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Table B-16. Status at start of treatment for mandibular Incisor Irregularity (site B).

Variable Statistic
Arithmetic mean 0.94
Standard deviation 0.80
Standard error mean 0.11
Upper 95% CL 1.17
Lower 95% CL 0.72
Sample size 51
Variance 0.64
Skewness 0.77
Kurtosis 0.16
Coefficient variation 84.61
Number missing 1
Maximum 3.14
Median 0.76
Minimum 0.00
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Table B-17. Status at start of treatment for mandibular Incisor Irregularity (site
Q).

Variable Statistic
Arithmetic mean 0.56
Standard deviation 0.61
Standard error mean 0.09
Upper 95% CL 0.73
Lower 95% CL 0.38
Sample size 51
Variance 0.38
Skewness 1.10
Kurtosis 0.92
Coefficient variation 110.14
Number missing 1
Maximum 2.34
Median 0.50
Minimum 0.00
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Table B-18. Status at start of treatment for mandibular Incisor Irregularity (site
D).

Variable Statistic
Arithmetic mean 0.72
Standard deviation 0.65
Standard error mean 0.09
Upper 95% CL 0.90
Lower 95% CL 0.53
Sample size 51
Variance 0.43
Skewness 1.34
Kurtosis 2.02
Coefficient variation 91.08
Number missing 1
Maximum 2.86
Median 0.58
Minimum 0.00

118



Table B-19. Status at start of treatment for mandibular Incisor Irregularity (site E).

Variable Statistic
Arithmetic mean 1.17
Standard deviation 0.95
Standard error mean 0.13
Upper 95% CL 1.44
Lower 95% CL 0.91
Sample size 51
Variance 0.90
Skewness 0.85
Kurtosis 0.51
Coefficient variation 80.87
Number missing 1
Maximum 4.06
Median 1.00
Minimum 0.00
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Table B-20. Status at start of treatment for mandibular Incisor Irregularity.

Variable Statistic
Arithmetic mean 451
Standard deviation 2.38
Standard error mean 0.33
Upper 95% CL 518
Lower 95% CL 3.84
Sample size 51
Variance 5.67
Skewness 0.88
Kurtosis 0.69
Coefficient variation 52.77
Number missing 1
Maximum 12.11
Median 4.03
Minimum 1.08
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Table B-21. Status at start of treatment for maxillary 1-3 chord (right).

Variable Statistic
Arithmetic mean 23.00
Standard deviation 1.54
Standard error mean 0.25
Upper 95% CL 23.51
Lower 95% CL 22.49
Sample size 38
Variance 2.39
Skewness -1.27
Kurtosis 2.76
Coefficient variation 6.72
Number missing 14
Maximum 25.58
Median 23.06
Minimum 18.28
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Table B-22. Status at start of treatment for maxillary 1-6 chord (right).

Variable Statistic
Arithmetic mean 44 .92
Standard deviation 3.00
Standard error mean 0.42
Upper 95% CL 45.77
Lower 95% CL 44.08
Sample size 51
Variance 9.02
Skewness -0.19
Kurtosis 0.31
Coefficient variation 6.68
Number missing 1
Maximum 52.18
Median 44.89
Minimum 37.33
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Table B-23. Status at start of treatment for maxillary 1-3 chord (left).

Variable Statistic
Arithmetic mean 22.81
Standard deviation 1.14
Standard error mean 0.19
Upper 95% CL 23.19
Lower 95% CL 22.42
Sample size 36
Variance 1.29
Skewness -0.63
Kurtosis 1.00
Coefficient variation 498
Number missing 16
Maximum 24 .88
Median 22.90
Minimum 19.42
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Table B-24. Status at start of treatment for maxillary 1-6 chord (left).

Variable Statistic
Arithmetic mean 4493
Standard deviation 2.47
Standard error mean 0.34
Upper 95% CL 45.62
Lower 95% CL 44.25
Sample size 52
Variance 6.12
Skewness -0.33
Kurtosis -0.43
Coefficient variation 5.51
Number missing 0
Maximum 49.17
Median 45.10
Minimum 38.97
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Table B-25. Status at start of treatment for mandibular 1-3 chord (right).

Variable Statistic
Arithmetic mean 17.02
Standard deviation 1.35
Standard error mean 0.19
Upper 95% CL 17.40
Lower 95% CL 16.64
Sample size 51
Variance 1.81
Skewness 0.37
Kurtosis -0.92
Coefficient variation 7.91
Number missing 1
Maximum 19.96
Median 16.73
Minimum 14.53
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Table B-26. Status at start of treatment for mandibular 1-6 chord (right).

Variable Statistic
Arithmetic mean 40.00
Standard deviation 2.09
Standard error mean 0.30
Upper 95% CL 40.60
Lower 95% CL 39.41
Sample size 50
Variance 4.38
Skewness 0.18
Kurtosis -0.28
Coefficient variation 5.23
Number missing 2
Maximum 4517
Median 40.16
Minimum 35.94
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Table B-27. Status at start of treatment for mandibular 1-3 chord (left).

Variable Statistic
Arithmetic mean 17.24
Standard deviation 1.19
Standard error mean 0.17
Upper 95% CL 17.57
Lower 95% CL 16.91
Sample size 51
Variance 1.40
Skewness 0.02
Kurtosis -0.93
Coefficient variation 6.87
Number missing 1
Maximum 19.60
Median 17.32
Minimum 15.14
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Table B-28. Status at start of treatment for mandibular 1-6 chord (left).

Variable Statistic
Arithmetic mean 40.34
Standard deviation 2.07
Standard error mean 0.29
Upper 95% CL 40.92
Lower 95% CL 39.77
Sample size 52
Variance 4.28
Skewness 0.03
Kurtosis 0.89
Coefficient variation 513
Number missing 0
Maximum 46.30
Median 40.37
Minimum 35.57
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Table B-29. Status at start of treatment for maxillary arch depth.

Variable Statistic
Arithmetic mean 39.71
Standard deviation 2.79
Standard error mean 0.39
Upper 95% CL 40.49
Lower 95% CL 38.93
Sample size 52
Variance 7.77
Skewness -0.11
Kurtosis -0.47
Coefficient variation 7.02
Number missing 0
Maximum 45.57
Median 39.35
Minimum 33.28
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Table B-30. Status at start of treatment for mandibular arch depth.

Variable Statistic
Arithmetic mean 33.65
Standard deviation 2.00
Standard error mean 0.28
Upper 95% CL 34.22
Lower 95% CL 33.08
Sample size 50
Variance 4.00
Skewness 0.48
Kurtosis -0.16
Coefficient variation 5.95
Number missing 2
Maximum 38.30
Median 33.49
Minimum 29.68
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Table B-31. Status at start of treatment for maxillary intercanine width.

Variable Statistic
Arithmetic mean 37.39
Standard deviation 2.19
Standard error mean 0.37
Upper 95% CL 38.13
Lower 95% CL 36.65
Sample size 36
Variance 4.81
Skewness -0.73
Kurtosis 0.25
Coefficient variation 5.87
Number missing 16
Maximum 40.62
Median 37.47
Minimum 31.37
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Table B-32. Status at start of treatment for maxillary interpremolar width.

Variable Statistic
Arithmetic mean 45.76
Standard deviation 2.61
Standard error mean 0.42
Upper 95% CL 46.61
Lower 95% CL 44.90
Sample size 38
Variance 6.81
Skewness -0.56
Kurtosis -0.09
Coefficient variation 5.70
Number missing 14
Maximum 49.94
Median 46.14
Minimum 39.09
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Table B-33. Status at start of treatment for maxillary intermolar width.

Variable Statistic
Arithmetic mean 53.74
Standard deviation 3.05
Standard error mean 0.42
Upper 95% CL 54.59
Lower 95% CL 52.89
Sample size 52
Variance 9.29
Skewness 0.49
Kurtosis 2.09
Coefficient variation 5.67
Number missing 0
Maximum 64.09
Median 53.87
Minimum 46.91
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Table B-34. Status at start of treatment for mandibular intercanine width.

Variable Statistic
Arithmetic mean 30.31
Standard deviation 1.68
Standard error mean 0.24
Upper 95% CL 30.79
Lower 95% CL 29.84
Sample size 51
Variance 2.82
Skewness 0.08
Kurtosis 0.21
Coefficient variation 5.54
Number missing 1
Maximum 35.02
Median 30.60
Minimum 26.52
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Table B-35. Status at start of treatment for mandibular interpremolar width.

Variable Statistic
Arithmetic mean 40.97
Standard deviation 3.63
Standard error mean 0.55
Upper 95% CL 42.09
Lower 95% CL 39.85
Sample size 43
Variance 13.15
Skewness 0.03
Kurtosis -0.97
Coefficient variation 8.85
Number missing 9
Maximum 46.91
Median 40.69
Minimum 33.81
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Table B-36. Status at start of treatment for mandibular intermolar width.

Variable Statistic
Arithmetic mean 51.87
Standard deviation 2.85
Standard error mean 0.40
Upper 95% CL 52.68
Lower 95% CL 51.06
Sample size 50
Variance 8.11
Skewness -0.57
Kurtosis 4.66
Coefficient variation 5.49
Number missing 2
Maximum 59.76
Median 51.92
Minimum 40.70
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APPENDIX C.

STATISTICAL TABLES DESCRIBING THE STATUS OF THE OCCLUSAL
VARIABLES AT THE END OF TREATMENT
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Table C-1. Status at the end of treatment for overbite.

Variable Statistic
Arithmetic mean 2.50
Standard deviation 0.79
Standard error mean 0.11
Upper 95% mean 2.73
Lower 95% mean 2.28
Sample size 50
Variance 0.63
Skewness 0.36
Kurtosis -041
Coefficient variation 31.70
Number missing 2.00
Maximum 4.29
Median 2.40
Minimum 1.11
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Table C-2. Status at the end of treatment for overjet.

Variable Statistic
Arithmetic mean 2.67
Standard deviation 0.62
Standard error mean 0.09
Upper 95% mean 2.84
Lower 95% mean 2.49
Sample size 50
Variance 0.38
Skewness 0.32
Kurtosis 0.41
Coefficient variation 23.12
Number missing 2
Maximum 441
Median 2.64
Minimum 1.38
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Table C-3. Status at the end of treatment for dental midline.

Variable Statistic
Arithmetic mean 0.08
Standard deviation 0.53
Standard error mean 0.08
Upper 95% mean 0.23
Lower 95% mean -0.08
Sample size 50
Variance 0.29
Skewness 0.12
Kurtosis 0.56
Coefficient variation 696.43
Number missing 2
Maximum 1.39
Median 0.00
Minimum -1.27
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Table C-4. Status at the end of treatment for the absolute value of the dental
midline.

Variable Statistic
Arithmetic mean 0.33
Standard deviation 0.41
Standard error mean 0.06
Upper 95% mean 0.45
Lower 95% mean 0.23
Sample size 54
Variance 0.17
Skewness 0.86
Kurtosis -0.40
Coefficient variation 121.39
Number missing 2
Maximum 1.39
Median 0.00
Minimum 0.00
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Table C-5. Status at the end of treatment for buccal segment relationship (right).

Variable Statistic
Arithmetic mean 0.13
Standard deviation 0.82
Standard error mean 0.12
Upper 95% mean 0.37
Lower 95% mean -0.11
Sample size 46
Variance 0.67
Skewness 0.65
Kurtosis 5.23
Coefficient variation 626.54
Number missing 6
Maximum 297
Median 0.00
Minimum -2.53
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Table C-6. Status at the end of treatment for canine relationship (right).

Variable Statistic
Arithmetic mean -0.90
Standard deviation 1.07
Standard error mean 0.15
Upper 95% mean -0.60
Lower 95% mean -1.21
Sample size 51
Variance 1.15
Skewness -0.50
Kurtosis 0.96
Coefficient variation -118.68
Number missing 1
Maximum 1.46
Median -0.84
Minimum -4.26
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Table C-7. Status at the end of treatment for buccal segment relationship (left).

Variable Statistic
Arithmetic mean 0.21
Standard deviation 0.53
Standard error mean 0.08
Upper 95% mean 0.37
Lower 95% mean 0.06
Sample size 48
Variance 0.29
Skewness 1.17
Kurtosis 1.66
Coefficient variation 253.61
Number missing 4
Maximum 1.83
Median 0.00
Minimum -0.86
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Table C-8. Status at the end of treatment for canine relationship (left).

Variable Statistic
Arithmetic mean -0.60
Standard deviation 1.04
Standard error mean 0.15
Upper 95% mean -0.31
Lower 95% mean -0.89
Sample size 51
Variance 1.08
Skewness 0.37
Kurtosis 1.12
Coefficient variation -173.48
Number missing 1
Maximum 2.55
Median -0.63
Minimum -2.74
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Table C-9. Status at the end of treatment for maxillary Incisor Irregularity (site
A).

Variable Statistic
Arithmetic mean 0.46
Standard deviation 0.49
Standard error mean 0.07
Upper 95% mean 0.60
Lower 95% mean 0.32
Sample size 50
Variance 0.24
Skewness -0.33
Kurtosis 1.57
Coefficient variation 106.76
Number missing 2
Maximum 1.58
Median 0.53
Minimum -1.20
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Table C-10. Status at the end of treatment for maxillary Incisor Irregularity (site
B).

Variable Statistic
Arithmetic mean 0.22
Standard deviation 0.33
Standard error mean 0.05
Upper 95% mean 0.31
Lower 95% mean 0.12
Sample size 50
Variance 0.11
Skewness 2.40
Kurtosis 8.43
Coefficient variation 152.57
Number missing 2
Maximum 1.76
Median 0.00
Minimum 0.00
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Table C-11. Status at the end of treatment for maxillary Incisor Irregularity (site
Q).

Variable Statistic
Arithmetic mean 0.18
Standard deviation 0.25
Standard error mean 0.04
Upper 95% mean 0.25
Lower 95% mean 0.11
Sample size 50
Variance 0.06
Skewness 1.54
Kurtosis 2.34
Coefficient variation 137.76
Number missing 2
Maximum 1.04
Median 0.00
Minimum 0.00
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Table C-12. Status at the end of treatment for maxillary Incisor Irregularity (site
D).

Variable Statistic
Arithmetic mean 0.30
Standard deviation 0.34
Standard error mean 0.05
Upper 95% mean 0.40
Lower 95% mean 0.21
Sample size 50
Variance 0.11
Skewness 1.29
Kurtosis 2.48
Coefficient variation 110.81
Number missing 2
Maximum 1.55
Median 0.29
Minimum 0.00
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Table C-13. Status at the end of treatment for maxillary Incisor Irregularity (site
E).

Variable Statistic
Arithmetic mean 0.43
Standard deviation 0.33
Standard error mean 0.05
Upper 95% mean 0.53
Lower 95% mean 0.34
Sample size 50
Variance 0.11
Skewness 0.39
Kurtosis -0.50
Coefficient variation 77.68
Number missing 2
Maximum 1.21
Median 0.42
Minimum 0.00
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Table C-14. Status at the end of treatment for maxillary Incisor Irregularity.

Variable Statistic
Arithmetic mean 1.59
Standard deviation 1.11
Standard error mean 0.16
Upper 95% mean 1.91
Lower 95% mean 1.28
Sample size 50
Variance 1.23
Skewness 0.61
Kurtosis 1.09
Coefficient variation 69.74
Number missing 2
Maximum 522
Median 1.50
Minimum -0.77
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Table C-15. Status at the end of treatment for mandibular Incisor Irregularity (site
A).

Variable Statistic
Arithmetic mean 047
Standard deviation 0.45
Standard error mean 0.07
Upper 95% mean 0.60
Lower 95% mean 0.33
Sample size 45
Variance 0.20
Skewness 1.05
Kurtosis 1.38
Coefficient variation 96.20
Number missing 7
Maximum 1.90
Median 0.44
Minimum 0.00
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Table C-16. Status at the end of treatment for mandibular Incisor Irregularity (site
B).

Variable Statistic
Arithmetic mean 0.21
Standard deviation 0.28
Standard error mean 0.04
Upper 95% mean 0.29
Lower 95% mean 0.12
Sample size 45
Variance 0.08
Skewness 1.53
Kurtosis 2.94
Coefficient variation 132.80
Number missing 7
Maximum 1.24
Median 0.00
Minimum 0.00
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Table C-17. Status at the end of treatment for mandibular Incisor Irregularity (site
Q).

Variable Statistic
Arithmetic mean 0.14
Standard deviation 0.24
Standard error mean 0.04
Upper 95% mean 0.21
Lower 95% mean 0.06
Sample size 45
Variance 0.06
Skewness 1.52
Kurtosis 0.96
Coefficient variation 175.31
Number missing 7
Maximum 0.79
Median 0.00
Minimum 0.00
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Table C-18. Status at the end of treatment for mandibular Incisor Irregularity (site
D).

Variable Statistic
Arithmetic mean 0.23
Standard deviation 0.27
Standard error mean 0.04
Upper 95% mean 0.31
Lower 95% mean 0.15
Sample size 45
Variance 0.07
Skewness 1.45
Kurtosis 3.10
Coefficient variation 119.35
Number missing 7
Maximum 1.25
Median 0.21
Minimum 0.00
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Table C-19. Status at the end of treatment for mandiublar Incisor Irregularity (site
E).

Variable Statistic
Arithmetic mean 041
Standard deviation 0.40
Standard error mean 0.06
Upper 95% mean 0.53
Lower 95% mean 0.29
Sample size 45
Variance 0.16
Skewness 0.67
Kurtosis -0.33
Coefficient variation 97.52
Number missing 7
Maximum 1.49
Median 0.36
Minimum 0.00
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Table C-20. Status at the end of treatment for mandibular Incisor Irregularity.

Variable Statistic
Arithmetic mean 1.45
Standard deviation 0.83
Standard error mean 0.12
Upper 95% mean 1.70
Lower 95% mean 1.20
Sample size 45
Variance 0.69
Skewness 0.23
Kurtosis -0.50
Coefficient variation 57.44
Number missing 7
Maximum 3.19
Median 1.45
Minimum 0.00
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Table C-21. Status at the end of treatment for maxillary 1-3 chord (right).

Variable Statistic
Arithmetic mean 23.49
Standard deviation 1.11
Standard error mean 0.15
Upper 95% mean 23.80
Lower 95% mean 23.18
Sample size 51
Variance 1.22
Skewness 0.13
Kurtosis 0.32
Coefficient variation 4.71
Number missing 1
Maximum 26.11
Median 23.37
Minimum 20.47
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Table C-22. Status at the end of treatment for maxillary 1-6 chord (right).

Variable Statistic
Arithmetic mean 40.40
Standard deviation 2.22
Standard error mean 0.31
Upper 95% mean 41.03
Lower 95% mean 39.78
Sample size 51
Variance 4.95
Skewness 0.58
Kurtosis 0.09
Coefficient variation 5.50
Number missing 1
Maximum 46.00
Median 39.91
Minimum 35.73
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Table C-23. Status at the end of treatment for maxillary 1-3 chord (left).

Variable Statistic
Arithmetic mean 23.39
Standard deviation 1.09
Standard error mean 0.15
Upper 95% mean 23.70
Lower 95% mean 23.08
Sample size 51
Variance 1.19
Skewness 0.26
Kurtosis -0.12
Coefficient variation 4.67
Number missing 1
Maximum 25.94
Median 23.39
Minimum 21.25
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Table C-24. Status at the end of treatment for maxillary 1-6 chord (left).

Variable Statistic
Arithmetic mean 40.26
Standard deviation 2.00
Standard error mean 0.28
Upper 95% mean 40.83
Lower 95% mean 39.69
Sample size 50
Variance 3.99
Skewness 0.39
Kurtosis -0.12
Coefficient variation 4.96
Number missing 2
Maximum 45.16
Median 39.94
Minimum 36.13
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Table C-25. Status at the end of treatment for mandibular 1-3 chord (right).

Variable Statistic
Arithmetic mean 18.17
Standard deviation 1.01
Standard error mean 0.14
Upper 95% mean 18.45
Lower 95% mean 17.88
Sample size 50
Variance 1.01
Skewness -0.42
Kurtosis 0.38
Coefficient variation 5.53
Number missing 2
Maximum 20.10
Median 18.19
Minimum 15.44
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Table C-26. Status at the end of treatment for mandibular 1-6 chord (right).

Variable Statistic
Arithmetic mean 36.26
Standard deviation 2.16
Standard error mean 0.31
Upper 95% mean 36.88
Lower 95% mean 35.63
Sample size 48
Variance 4.68
Skewness 0.69
Kurtosis 0.87
Coefficient variation 5.97
Number missing 4
Maximum 41.85
Median 35.83
Minimum 31.37
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Table C-27. Status at the end of treatment for mandibular 1-3 chord (left).

Variable Statistic
Arithmetic mean 18.20
Standard deviation 0.91
Standard error mean 0.13
Upper 95% mean 18.47
Lower 95% mean 17.94
Sample size 48
Variance 0.83
Skewness -0.07
Kurtosis 0.07
Coefficient variation 5.02
Number missing 4
Maximum 20.32
Median 18.22
Minimum 15.94
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Table C-28. Status at the end of treatment for mandibular 1-6 chord (left).

Variable Statistic
Arithmetic mean 36.63
Standard deviation 2.15
Standard error mean 0.31
Upper 95% mean 37.26
Lower 95% mean 36.00
Sample size 47
Variance 4.61
Skewness 0.61
Kurtosis 0.33
Coefficient variation 5.86
Number missing 5
Maximum 42.02
Median 36.26
Minimum 32.25
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Table C-29. Status at the end of treatment for maxillary arch depth.

Variable Statistic
Arithmetic mean 34.44
Standard deviation 2.06
Standard error mean 0.29
Upper 95% mean 35.03
Lower 95% mean 33.86
Sample size 50
Variance 4.24
Skewness 0.44
Kurtosis 0.12
Coefficient variation 5.98
Number missing 2
Maximum 39.80
Median 34.35
Minimum 30.32
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Table C-30. Status at the end of treatment for mandibular arch depth.

Variable Statistic
Arithmetic mean 29.64
Standard deviation 2.24
Standard error mean 0.32
Upper 95% mean 30.29
Lower 95% mean 28.99
Sample size 48
Variance 5.04
Skewness 0.60
Kurtosis 0.57
Coefficient variation 7.57
Number missing 4
Maximum 34.95
Median 29.51
Minimum 24.69
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Table C-31. Status at the end of treatment for maxillary intercanine width.

Variable Statistic
Arithmetic mean 39.07
Standard deviation 1.56
Standard error mean 0.22
Upper 95% mean 39.51
Lower 95% mean 38.63
Sample size 51
Variance 2.44
Skewness 0.38
Kurtosis -0.03
Coefficient variation 4.00
Number missing 1
Maximum 42.78
Median 38.76
Minimum 35.41
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Table C-32. Status at the end of treatment for maxillary interpremolar width.

Variable Statistic
Arithmetic mean 45.45
Standard deviation 1.70
Standard error mean 0.24
Upper 95% mean 45.93
Lower 95% mean 44 98
Sample size 51
Variance 2.89
Skewness 0.18
Kurtosis -0.71
Coefficient variation 3.74
Number missing 1
Maximum 49.11
Median 45.31
Minimum 42.38
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Table C-33. Status at the end of treatment for maxillary intermolar width.

Variable Statistic
Arithmetic mean 52.47
Standard deviation 2.27
Standard error mean 0.32
Upper 95% mean 53.11
Lower 95% mean 51.82
Sample size 50
Variance 5.14
Skewness 0.35
Kurtosis 0.51
Coefficient variation 4.32
Number missing 2
Maximum 59.29
Median 52.54
Minimum 47.38
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Table C-34. Status at the end of treatment for mandibular intercanine width.

Variable Statistic
Arithmetic mean 32.50
Standard deviation 1.47
Standard error mean 0.21
Upper 95% mean 32.91
Lower 95% mean 32.09
Sample size 51
Variance 2.16
Skewness -0.36
Kurtosis -0.08
Coefficient variation 453
Number missing 1
Maximum 35.72
Median 32.58
Minimum 29.16
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Table C-35. Status at the end of treatment for mandibular interpremolar width.

Variable Statistic
Arithmetic mean 40.95
Standard deviation 2.03
Standard error mean 0.28
Upper 95% mean 41.52
Lower 95% mean 40.38
Sample size 51
Variance 411
Skewness 0.49
Kurtosis 0.05
Coefficient variation 4.95
Number missing 1
Maximum 46.58
Median 40.96
Minimum 36.90
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Table C-36. Status at the end of treatment for mandibular intermolar width.

Variable Statistic
Arithmetic mean 49.71
Standard deviation 2.11
Standard error mean 0.30
Upper 95% mean 50.32
Lower 95% mean 49.11
Sample size 49
Variance 4.43
Skewness -0.24
Kurtosis -0.94
Coefficient variation 4.23
Number missing 3
Maximum 52.88
Median 49.90
Minimum 45.39
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APPENDIX D.

STATISTICAL TABLES DESCRIBING THE IN-TREATMENT CHANGES OF
THE OCCLUSAL VARIABLES
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Table D-1. Status for the in-treatment change of overbite.

Variable Statistic
Arithmetic mean -1.33
Standard deviation 1.51
Standard error mean 0.21
Upper 95% mean -0.90
Lower 95% mean -1.76
Sample size 50
Variance 2.28
Skewness 0.31
Kurtosis 0.29
Coefficient variation -113.54
Number missing 2
Maximum 2.56
Median -1.34
Minimum -4.26
One-sample t-test -6.23
P-value <0.0001
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Table D-2. Status for the in-treatment change of overjet.

Variable Statistic
Arithmetic mean -3.19
Standard deviation 1.96
Standard error mean 0.28
Upper 95% mean -2.63
Lower 95% mean -3.75
Sample size 50
Variance 3.84
Skewness -0.99
Kurtosis 0.38
Coefficient variation -61.44
Number missing 2
Maximum -0.33
Median -2.52
Minimum -8.87
One-sample t-test -11.51
P-value <0.0001
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Table D-3. Status for the in-treatment change of dental midline.

Variable Statistic
Arithmetic mean -0.30
Standard deviation 1.59
Standard error mean 0.23
Upper 95% mean 0.15
Lower 95% mean -0.76
Sample size 50
Variance 2.53
Skewness 0.30
Kurtosis -0.30
Coefficient variation -524.12
Number missing 2
Maximum 2.96
Median -0.24
Minimum -3.40
One-sample t-test -1.35
P-value 0.1835
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Table D-4. Status for the in-treatment change of the absolute value of the dental
midline.

Variable Statistic
Arithmetic mean 1.26
Standard deviation 0.97
Standard error mean 0.13
Upper 95% mean 1.53
Lower 95% mean 0.99
Sample size 54
Variance 0.95
Skewness 0.49
Kurtosis -0.76
Coefficient variation 77.26
Number missing 2
Maximum 3.40
Median 1.13
Minimum 0.00
One-sample t-test 9.51
P-value <0.0001
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Table D-5. Status for the in-treatment change of buccal segment relationship
(right).

Variable Statistic
Arithmetic mean 1.54
Standard deviation 1.82
Standard error mean 0.27
Upper 95% mean 2.07
Lower 95% mean 1.00
Sample size 46
Variance 3.30
Skewness 1.16
Kurtosis 0.63
Coefficient variation 118.34
Number missing 6
Maximum 6.74
Median 0.89
Minimum -1.01
One-sample t-test 5.73
P-value <0.0001
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Table D-6. Status for the in-treatment change of canine relationship (right).

Variable Statistic
Arithmetic mean 2.09
Standard deviation 1.98
Standard error mean 0.32
Upper 95% mean 2.73
Lower 95% mean 1.45
Sample size 39
Variance 3.94
Skewness 0.71
Kurtosis 0.19
Coefficient variation 94.94
Number missing 13
Maximum 6.69
Median 1.58
Minimum -1.76
One-sample t-test 6.58
P-value <0.0001
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Table D-7. Status for the in-treatment change of buccal segment relationship
(left).

Variable Statistic
Arithmetic mean 1.39
Standard deviation 1.74
Standard error mean 0.25
Upper 95% mean 1.90
Lower 95% mean 0.89
Sample size 48
Variance 3.04
Skewness 0.54
Kurtosis -0.08
Coefficient variation 125.03
Number missing 4
Maximum 541
Median 1.11
Minimum -2.17
One-sample t-test 5.54
P-value <0.0001
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Table D-8. Status for the in-treatment change of canine relationship (left).

Variable Statistic
Arithmetic mean 1.46
Standard deviation 2.51
Standard error mean 0.41
Upper 95% mean 2.29
Lower 95% mean 0.62
Sample size 37
Variance 6.30
Skewness 0.67
Kurtosis 0.22
Coefficient variation 172.20
Number missing 15
Maximum 7.51
Median 1.30
Minimum -2.86
One-sample t-test 3.53
P-value 0.0000
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Table D-9. Status for the in-treatment change of maxillary Incisor Irregularity
(site A).

Variable Statistic
Arithmetic mean -1.30
Standard deviation 1.61
Standard error mean 0.29
Upper 95% mean -0.72
Lower 95% mean -1.88
Sample size 32
Variance 2.61
Skewness -1.54
Kurtosis 2.37
Coefficient variation -123.89
Number missing 20
Maximum 0.52
Median -0.80
Minimum -6.09
One-sample t-test -4.57
P-value <0.0001
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Table D-10. Status for the in-treatment change of maxillary Incisor Irregularity
(site B).

Variable Statistic
Arithmetic mean -1.20
Standard deviation 1.61
Standard error mean 0.28
Upper 95% mean -0.62
Lower 95% mean -1.78
Sample size 32
Variance 2.58
Skewness -1.51
Kurtosis 1.91
Coefficient variation -133.70
Number missing 20
Maximum 0.76
Median -0.76
Minimum -5.76
One-sample t-test -4.23
P-value 0.0000
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Table D-11. Status for the in-treatment change of maxillary Incisor Irregularity
(site C).

Variable Statistic
Arithmetic mean -0.46
Standard deviation 0.60
Standard error mean 0.11
Upper 95% mean -0.24
Lower 95% mean -0.68
Sample size 32
Variance 0.36
Skewness -0.70
Kurtosis 0.01
Coefficient variation -130.31
Number missing 20
Maximum 0.53
Median -0.37
Minimum -2.00
One-sample t-test -4.34
P-value 0.0000
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Table D-12. Status for the in-treatment change of maxillary Incisor Irregularity
(site D).

Variable Statistic
Arithmetic mean -1.02
Standard deviation 1.15
Standard error mean 0.20
Upper 95% mean -0.60
Lower 95% mean -1.43
Sample size 32
Variance 1.32
Skewness -1.33
Kurtosis 1.08
Coefficient variation -112.98
Number missing 20
Maximum 0.47
Median -0.69
Minimum -3.81
One-sample t-test -5.01
P-value <0.0001
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Table D-13. Status for the in-treatment change of maxillary Incisor Irregularity
(site E).

Variable Statistic
Arithmetic mean -1.04
Standard deviation 1.20
Standard error mean 0.21
Upper 95% mean -0.60
Lower 95% mean -1.47
Sample size 32
Variance 1.44
Skewness -1.38
Kurtosis 3.70
Coefficient variation -115.78
Number missing 20
Maximum 0.64
Median -0.92
Minimum -5.30
One-sample t-test -4.89
P-value <0.0001
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Table D-14. Status for the in-treatment change of maxillary Incisor Irregularity.

Variable Statistic
Arithmetic mean -5.02
Standard deviation 3.61
Standard error mean 0.64
Upper 95% mean -3.72
Lower 95% mean -6.32
Sample size 32
Variance 13.01
Skewness -1.07
Kurtosis 0.52
Coefficient variation -71.88
Number missing 20
Maximum 0.57
Median -3.93
Minimum -13.39
One-sample t-test -7.87
P-value <0.0001
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Table D-15. Status for the in-treatment change of mandibular Incisor Irregularity
(site A).

Variable Statistic
Arithmetic mean -0.64
Standard deviation 0.89
Standard error mean 0.13
Upper 95% mean -0.36
Lower 95% mean -0.91
Sample size 44
Variance 0.80
Skewness -1.26
Kurtosis 3.05
Coefficient variation -140.86
Number missing 8
Maximum 0.71
Median -0.51
Minimum -3.81
One-sample t-test -4.71
P-value <0.0001
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Table D-16. Status for the in-treatment change of mandibular Incisor Irregularity
(site B).

Variable Statistic
Arithmetic mean -0.78
Standard deviation 0.87
Standard error mean 0.13
Upper 95% mean -0.52
Lower 95% mean -1.04
Sample size 44
Variance 0.75
Skewness -0.17
Kurtosis -0.83
Coefficient variation -111.33
Number missing 8
Maximum 0.67
Median -0.72
Minimum -2.68
One-sample t-test -5.96
P-value <0.0001
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Table D-17. Status for the in-treatment change of mandibular Incisor Irregularity
(site C).

Variable Statistic
Arithmetic mean -0.40
Standard deviation 0.64
Standard error mean 0.10
Upper 95% mean -0.20
Lower 95% mean -0.59
Sample size 44
Variance 041
Skewness -1.20
Kurtosis 1.76
Coefficient variation -161.11
Number missing 8
Maximum 0.79
Median -0.11
Minimum -2.34
One-sample t-test -4.12
P-value 0.00
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Table D-18. Status for the in-treatment change of mandibular Incisor Irregularity
(site D).

Variable Statistic
Arithmetic mean -0.47
Standard deviation 0.66
Standard error mean 0.10
Upper 95% mean -0.27
Lower 95% mean -0.67
Sample size 44
Variance 0.43
Skewness -0.92
Kurtosis 0.88
Coefficient variation -141.35
Number missing 8
Maximum 0.67
Median -0.47
Minimum -2.42
One-sample t-test -4.69
P-value <0.0001
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Table D-19. Status for the in-treatment change of mandibular Incisor Irregularity
(site E).

Variable Statistic
Arithmetic mean -0.80
Standard deviation 1.06
Standard error mean 0.16
Upper 95% mean -0.48
Lower 95% mean -1.13
Sample size 44
Variance 1.12
Skewness -0.71
Kurtosis 0.82
Coefficient variation -131.76
Number missing 8
Maximum 0.93
Median -0.67
Minimum -4.06
One-sample t-test -5.03
P-value <0.0001
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Table D-20. Status for the in-treatment change of mandibular Incisor Irregularity.

Variable Statistic
Arithmetic mean -3.08
Standard deviation 2.55
Standard error mean 0.38
Upper 95% mean -2.31
Lower 95% mean -3.86
Sample size 44
Variance 6.51
Skewness -0.82
Kurtosis 1.14
Coefficient variation -82.82
Number missing 8
Maximum 1.09
Median -2.80
Minimum -11.36
One-sample t-test -8.01
P-value <0.0001
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Table D-21. Status for the in-treatment change of maxillary 1-3 chord (right).

Variable Statistic
Arithmetic mean 0.46
Standard deviation 1.12
Standard error mean 0.18
Upper 95% mean 0.83
Lower 95% mean 0.09
Sample size 38
Variance 1.26
Skewness 1.35
Kurtosis 2.23
Coefficient variation 242.24
Number missing 14
Maximum 4.21
Median 0.19
Minimum -1.46
One-sample t-test 2.54
P-value 0.02
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Table D-22. Status for the in-treatment change of maxillary 1-6 chord (right).

Variable Statistic
Arithmetic mean -4.52
Standard deviation 2.85
Standard error mean 0.40
Upper 95% mean -3.72
Lower 95% mean -5.32
Sample size 51
Variance 8.12
Skewness 0.12
Kurtosis -0.70
Coefficient variation -63.02
Number missing 1
Maximum 1.06
Median -4.67
Minimum -10.24
One-sample t-test -11.33
P-value <0.0001
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Table D-23. Status for the in-treatment change of maxillary 1-3 chord (left).

Variable Statistic
Arithmetic mean 0.55
Standard deviation 0.97
Standard error mean 0.16
Upper 95% mean 0.88
Lower 95% mean 0.22
Sample size 36
Variance 0.95
Skewness -0.21
Kurtosis -0.86
Coefficient variation 177.83
Number missing 16
Maximum 2.18
Median 0.38
Minimum -1.44
One-sample t-test 3.37
P-value 0.00
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Table D-24. Status for the in-treatment change of maxillary 1-6 chord (left).

Variable Statistic
Arithmetic mean -4.77
Standard deviation 2.52
Standard error mean 0.36
Upper 95% mean -4.05
Lower 95% mean -5.49
Sample size 50
Variance 6.37
Skewness 0.70
Kurtosis 0.18
Coefficient variation -52.90
Number missing 2
Maximum 1.88
Median -5.32
Minimum -9.54
One-sample t-test -13.37
P-value <0.0001
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Table D-25. Status for the in-treatment change of mandibular 1-3 chord (right).

Variable Statistic
Arithmetic mean 1.13
Standard deviation 1.24
Standard error mean 0.18
Upper 95% mean 1.48
Lower 95% mean 0.77
Sample size 49
Variance 1.55
Skewness 0.15
Kurtosis -0.49
Coefficient variation 110.24
Number missing 3
Maximum 3.74
Median 1.11
Minimum -1.85
One-sample t-test 6.35
P-value <0.0001
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Table D-26. Status for the in-treatment change of mandibular 1-6 chord (right).

Variable Statistic
Arithmetic mean -3.78
Standard deviation 2.17
Standard error mean 0.31
Upper 95% mean -3.15
Lower 95% mean -4.41
Sample size 48
Variance 4.69
Skewness 1.07
Kurtosis 0.73
Coefficient variation -57.38
Number missing 4
Maximum 2.29
Median -4.26
Minimum -7.48
One-sample t-test -12.08
P-value <0.0001
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Table D-27. Status for the in-treatment change of mandibular 1-3 chord (left).

Variable Statistic
Arithmetic mean 0.88
Standard deviation 0.98
Standard error mean 0.14
Upper 95% mean 1.16
Lower 95% mean 0.59
Sample size 47
Variance 0.96
Skewness 0.56
Kurtosis 0.71
Coefficient variation 112.03
Number missing 5
Maximum 3.34
Median 0.67
Minimum -1.49
One-sample t-test 6.12
P-value <0.0001
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Table D-28. Status for the in-treatment change of mandibular 1-6 chord (left).

Variable Statistic
Arithmetic mean -3.96
Standard deviation 2.32
Standard error mean 0.34
Upper 95% mean -3.28
Lower 95% mean -4.64
Sample size 47
Variance 5.36
Skewness 0.89
Kurtosis 1.20
Coefficient variation -58.51
Number missing 5
Maximum 2.70
Median -4.25
Minimum -8.69
One-sample t-test -11.72
P-value <0.0001
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Table D-29. Status for the in-treatment change of maxillary arch depth.

Variable Statistic
Arithmetic mean -5.35
Standard deviation 2.91
Standard error mean 0.41
Upper 95% mean -4.52
Lower 95% mean -6.17
Sample size 50
Variance 8.50
Skewness 0.01
Kurtosis -0.62
Coefficient variation -54.52
Number missing 2
Maximum 0.57
Median -5.18
Minimum -11.12
One-sample t-test -12.97
P-value <0.0001
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Table D-30. Status for the in-treatment change of mandibular arch depth.

Variable Statistic
Arithmetic mean -4.04
Standard deviation 2.31
Standard error mean 0.33
Upper 95% mean -3.37
Lower 95% mean -4.71
Sample size 48
Variance 5.32
Skewness 0.98
Kurtosis 0.81
Coefficient variation -57.08
Number missing 4
Maximum 2.31
Median -4.37
Minimum -7.79
One-sample t-test -12.14
P-value <0.0001
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Table D-31. Status for the in-treatment change of maxillary intercanine width.

Variable Statistic
Arithmetic mean 1.68
Standard deviation 1.63
Standard error mean 0.28
Upper 95% mean 223
Lower 95% mean 1.12
Sample size 35
Variance 2.66
Skewness -0.16
Kurtosis -1.18
Coefficient variation 97.29
Number missing 17
Maximum 4.49
Median 2.10
Minimum -1.21
One-sample t-test 6.08
P-value <0.0001
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Table D-32. Status for the in-treatment change of maxillary interpremolar width.

Variable Statistic
Arithmetic mean -0.40
Standard deviation 2.29
Standard error mean 0.38
Upper 95% mean 0.36
Lower 95% mean -1.17
Sample size 37
Variance 5.27
Skewness 0.01
Kurtosis -0.80
Coefficient variation -569.89
Number missing 15
Maximum 4.27
Median 0.04
Minimum -4.77
One-sample t-test -1.07
P-value 0.29
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Table D-33. Status for the in-treatment change of maxillary intermolar width.

Variable Statistic
Arithmetic mean -1.27
Standard deviation 2.74
Standard error mean 0.39
Upper 95% mean -0.49
Lower 95% mean -2.05
Sample size 50
Variance 7.52
Skewness -0.57
Kurtosis 2.76
Coefficient variation -216.18
Number missing 2
Maximum 5.81
Median -1.18
Minimum -11.01
One-sample t-test -3.27
P-value 0.00
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Table D-34. Status for the in-treatment change of mandibular intercanine width.

Variable Statistic
Arithmetic mean 2.15
Standard deviation 1.47
Standard error mean 0.21
Upper 95% mean 2.56
Lower 95% mean 1.73
Sample size 50
Variance 2.16
Skewness -0.09
Kurtosis 0.42
Coefficient variation 68.55
Number missing 2
Maximum 5.63
Median 2.06
Minimum -1.85
One-sample t-test 10.32
P-value <0.0001
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Table D-35. Status for the in-treatment change of mandibular interpremolar
width.

Variable Statistic
Arithmetic mean -0.11
Standard deviation 3.07
Standard error mean 0.47
Upper 95% mean 0.84
Lower 95% mean -1.07
Sample size 42
Variance 941
Skewness -0.56
Kurtosis -0.23
Coefficient variation -2723.97
Number missing 10
Maximum 541
Median 0.39
Minimum -7.81
One-sample t-test -0.24
P-value 0.81
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Table D-36. Status for the in-treatment change of mandibular intermolar width.

Variable Statistic
Arithmetic mean -2.18
Standard deviation 2.45
Standard error mean 0.35
Upper 95% mean -1.48
Lower 95% mean -2.88
Sample size 49
Variance 5.99
Skewness 0.29
Kurtosis 1.16
Coefficient variation -112.13
Number missing 3
Maximum 4.69
Median -2.20
Minimum -8.70
One-sample t-test -6.24
P-value <0.0001

210



APPENDIXE.
STATISTICAL TABLES DESCRIBING CHANGES OF THE OCCLUSAL

VARIABLES FROM THE END OF TREATMENT TO THE RECALL
EXAMINATION
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Table E-1. Post-treatment changes in overbite.

Variable Statistic
Arithmetic mean 0.74
Standard deviation 1.13
Standard error mean 0.16
Upper 95% mean 1.06
Lower 95% mean 0.42
Sample size 50
Variance 1.28
Skewness 0.13
Kurtosis -0.20
Coefficient variation 153.05
Number missing 2
Maximum 3.40
Median 0.61
Minimum -1.63
One-sample t-test 4.62
P-value <0.0001
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Table E-2. Post-treatment changes in overjet.

Variable Statistic
Arithmetic mean 0.85
Standard deviation 0.82
Standard error mean 0.12
Upper 95% mean 1.08
Lower 95% mean 0.62
Sample size 50
Variance 0.67
Skewness 0.38
Kurtosis -0.11
Coefficient variation 96.43
Number missing 2
Maximum 2.65
Median

Minimum -0.76
One-sample t-test 7.33
P-value <0.0001
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Table E-3. Post-treatment changes in dental midline.

Variable Statistic
Arithmetic mean 0.12
Standard deviation 0.58
Standard error mean 0.08
Upper 95% mean 0.28
Lower 95% mean -0.05
Sample size 50
Variance 0.34
Skewness -0.64
Kurtosis 0.72
Coefficient variation 502.68
Number missing 2
Maximum 1.35
Median 0.06
Minimum -1.63
One-sample t-test 1.41
P-value 0.1658
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Table E-4. Post-treatment changes in the absolute value of the dental midline.

Variable Statistic
Arithmetic mean 0.43
Standard deviation 0.38
Standard error mean 0.05
Upper 95% mean 0.53
Lower 95% mean 0.32
Sample size 54
Variance 0.15
Skewness 0.76
Kurtosis 0.56
Coefficient variation 88.83
Number missing 2
Maximum 1.63
Median 0.43
Minimum 0.00
One-sample t-test 8.27
P-value <0.0001
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Table E-5. Post-treatment changes in buccal segment relationship (right).

Variable Statistic
Arithmetic mean -0.17
Standard deviation 0.98
Standard error mean 0.15
Upper 95% mean 0.12
Lower 95% mean -0.47
Sample size 45
Variance 0.97
Skewness 0.49
Kurtosis 5.86
Coefficient variation -572.89
Number missing 7
Maximum 3.67
Median 0.00
Minimum -3.01
One-sample t-test -1.17
P-value 0.2479
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Table E-6. Post-treatment changes in canine relationship (right).

Variable Statistic
Arithmetic mean 0.17
Standard deviation 1.16
Standard error mean 0.16
Upper 95% mean 0.50
Lower 95% mean -0.16
Sample size 51
Variance 1.35
Skewness -0.37
Kurtosis 2.05
Coefficient variation 685.15
Number missing 1
Maximum 3.07
Median 0.07
Minimum -3.71
One-sample t-test 1.04
P-value 0.3023
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Table E-7. Post-treatment changes in buccal segment relationship (left).

Variable Statistic
Arithmetic mean -0.25
Standard deviation 0.65
Standard error mean 0.09
Upper 95% mean -0.06
Lower 95% mean -0.43
Sample size 48
Variance 0.42
Skewness 0.21
Kurtosis 1.44
Coefficient variation -261.57
Number missing 4
Maximum 1.78
Median 0.00
Minimum -1.78
One-sample t-test -2.65
P-value 0.011
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Table E-8. Post-treatment changes in canine relationship (left).

Variable Statistic
Arithmetic mean 0.00
Standard deviation 1.08
Standard error mean 0.15
Upper 95% mean 0.31
Lower 95% mean -0.30
Sample size 51
Variance 1.17
Skewness -1.10
Kurtosis 0.84
Coefficient variation 39448.84
Number missing 1
Maximum 1.45
Median 0.00
Minimum -3.14
One-sample t-test 0.02
P-value 0.9856
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Table E-9. Post-treatment changes in maxillary Incisor Irregularity (site A).

Variable Statistic
Arithmetic mean -0.04
Standard deviation 0.59
Standard error mean 0.08
Upper 95% mean 0.13
Lower 95% mean -0.20
Sample size 50
Variance 0.35
Skewness 0.41
Kurtosis 1.73
Coefficient variation -1614.11
Number missing 2
Maximum 1.86
Median 0.00
Minimum -1.48
One-sample t-test -0.44
P-value 0.6633
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Table E-10. Post-treatment changes in maxillary Incisor Irregularity (site B).

Variable Statistic
Arithmetic mean 0.08
Standard deviation 0.54
Standard error mean 0.08
Upper 95% mean 0.24
Lower 95% mean -0.07
Sample size 50
Variance 0.29
Skewness -0.47
Kurtosis 1.75
Coefficient variation 646.14
Number missing 2
Maximum 1.29
Median 0.00
Minimum -1.76
One-sample t-test 1.09
P-value 0.2791
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Table E-11. Post-treatment changes in maxillary Incisor Irregularity (site C).

Variable Statistic
Arithmetic mean 0.20
Standard deviation 0.57
Standard error mean 0.08
Upper 95% mean 0.37
Lower 95% mean 0.04
Sample size 50
Variance 0.32
Skewness 0.99
Kurtosis 1.58
Coefficient variation 279.16
Number missing 2
Maximum 1.97
Median 0.00
Minimum -0.86
One-sample t-test 2.53
P-value 0.0146
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Table E-12. Post-treatment changes in maxillary Incisor Irregularity (site D).

Variable Statistic
Arithmetic mean 0.18
Standard deviation 0.45
Standard error mean 0.06
Upper 95% mean 0.31
Lower 95% mean 0.05
Sample size 50
Variance 0.20
Skewness 0.49
Kurtosis 0.40
Coefficient variation 249.02
Number missing 2
Maximum 1.34
Median 0.05
Minimum -0.80
One-sample t-test 2.84
P-value 0.0066
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Table E-13. Post-treatment changes in maxillary Incisor Irregularity (site E).

Variable Statistic
Arithmetic mean -0.02
Standard deviation 0.53
Standard error mean 0.07
Upper 95% mean 0.13
Lower 95% mean -0.17
Sample size 50
Variance 0.28
Skewness -0.11
Kurtosis -0.65
Coefficient variation -3215.31
Number missing 2
Maximum 1.11
Median 0.02
Minimum -1.11
One-sample t-test -0.22
P-value 0.8268
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Table E-14. Post-treatment changes in maxillary Incisor Irregularity.

Variable Statistic
Arithmetic mean 041
Standard deviation 1.39
Standard error mean 0.20
Upper 95% mean 0.81
Lower 95% mean 0.02
Sample size 50
Variance 1.94
Skewness -0.12
Kurtosis -0.74
Coefficient variation 337.30
Number missing 2
Maximum 3.09
Median 0.52
Minimum -2.53
One-sample t-test 2.10
P-value 0.0412
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Table E-15. Post-treatment changes in mandibular Incisor Irregularity (site A).

Variable Statistic
Arithmetic mean 0.13
Standard deviation 0.74
Standard error mean 0.11
Upper 95% mean 0.35
Lower 95% mean -0.09
Sample size 45
Variance 0.54
Skewness 1.11
Kurtosis 2.65
Coefficient variation 552.38
Number missing 7
Maximum 2.72
Median 0.00
Minimum -1.18
One-sample t-test 1.21
P-value 0.2311
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Table E-16. Post-treatment changes in mandibular Incisor Irregularity (site B).

Variable Statistic
Arithmetic mean 0.27
Standard deviation 0.51
Standard error mean 0.08
Upper 95% mean 0.42
Lower 95% mean 0.12
Sample size 45
Variance 0.26
Skewness 1.02
Kurtosis 2.26
Coefficient variation 186.33
Number missing 7
Maximum 1.87
Median 0.25
Minimum -0.67
One-sample t-test 3.60
P-value 0.0008
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Table E-17. Post-treatment changes in mandibular Incisor Irregularity (site C).

Variable Statistic
Arithmetic mean 0.38
Standard deviation 0.49
Standard error mean 0.07
Upper 95% mean 0.53
Lower 95% mean 0.23
Sample size 45
Variance 0.24
Skewness 2.07
Kurtosis 5.72
Coefficient variation 128.73
Number missing 7
Maximum 2.25
Median 0.31
Minimum -0.45
One-sample t-test 5.21
P-value <0.0001
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Table E-18. Post-treatment changes in mandibular Incisor Irregularity (site D).

Variable Statistic
Arithmetic mean 0.17
Standard deviation 0.43
Standard error mean 0.06
Upper 95% mean 0.30
Lower 95% mean 0.04
Sample size 45
Variance 0.18
Skewness 0.35
Kurtosis -0.37
Coefficient variation 249.03
Number missing 7
Maximum 1.20
Median 0.01
Minimum -0.67
One-sample t-test 2.69
P-value 0.0100
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Table E-19. Post-treatment changes in mandibular Incisor Irregularity (site E).

Variable Statistic
Arithmetic mean 0.13
Standard deviation 0.48
Standard error mean 0.07
Upper 95% mean 0.28
Lower 95% mean -0.01
Sample size 45
Variance 0.23
Skewness 0.19
Kurtosis -0.46
Coefficient variation 366.36
Number missing 7
Maximum 1.17
Median 0.00
Minimum -0.78
One-sample t-test 1.83
P-value 0.0739
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Table E-20. Post-treatment changes in mandibular Incisor Irregularity.

Variable Statistic
Arithmetic mean 1.09
Standard deviation 1.40
Standard error mean 0.21
Upper 95% mean 1.51
Lower 95% mean 0.67
Sample size 45
Variance 1.95
Skewness 0.88
Kurtosis 0.42
Coefficient variation 128.43
Number missing 7
Maximum 4.74
Median 0.75
Minimum -0.99
One-sample t-test 522
P-value <0.0001
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Table E-21. Post-treatment changes in maxillary 1-3 chord (right).

Variable Statistic
Arithmetic mean -0.38
Standard deviation 0.65
Standard error mean 0.09
Upper 95% mean -0.20
Lower 95% mean -0.56
Sample size 51
Variance 0.42
Skewness -0.34
Kurtosis 0.59
Coefficient variation -168.97
Number missing 1
Maximum 0.99
Median -0.29
Minimum -2.12
One-sample t-test -4.23
P-value 0.0001
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Table E-22. Post-treatment changes in maxillary 1-6 chord (right).

Variable Statistic
Arithmetic mean -0.91
Standard deviation 0.94
Standard error mean 0.13
Upper 95% mean -0.65
Lower 95% mean -1.18
Sample size 50
Variance 0.89
Skewness -0.05
Kurtosis 1.16
Coefficient variation -103.18
Number missing 2
Maximum 1.42
Median -1.12
Minimum -3.76
One-sample t-test -6.85
P-value <0.0001
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Table E-23. Post-treatment changes in maxillary 1-3 chord (left).

Variable Statistic
Arithmetic mean -0.35
Standard deviation 0.95
Standard error mean 0.13
Upper 95% mean -0.08
Lower 95% mean -0.61
Sample size 51
Variance 0.89
Skewness 2.22
Kurtosis 9.45
Coefficient variation -271.26
Number missing 1
Maximum 413
Median -0.35
Minimum -2.00
One-sample t-test -2.63
P-value 0.0112
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Table E-24. Post-treatment changes in maxillary 1-6 chord (left).

Variable Statistic
Arithmetic mean -1.07
Standard deviation 0.78
Standard error mean 0.11
Upper 95% mean -0.85
Lower 95% mean -1.30
Sample size 50
Variance 0.61
Skewness -0.34
Kurtosis 0.47
Coefficient variation -72.46
Number missing 2
Maximum 0.32
Median -1.05
Minimum -3.49
One-sample t-test -9.76
P-value <0.0001
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Table E-25. Post-treatment changes in mandibular 1-3 chord (right).

Variable Statistic
Arithmetic mean -0.87
Standard deviation 0.54
Standard error mean 0.08
Upper 95% mean -0.71
Lower 95% mean -1.02
Sample size 50
Variance 0.29
Skewness -0.25
Kurtosis -0.78
Coefficient variation -62.47
Number missing 2
Maximum 0.15
Median -0.74
Minimum -2.00
One-sample t-test -11.32
P-value <0.0001
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Table E-26. Post-treatment changes in mandibular 1-6 chord (right).

Variable Statistic
Arithmetic mean -1.23
Standard deviation 0.76
Standard error mean 0.11
Upper 95% mean -1.01
Lower 95% mean -1.45
Sample size 48
Variance 0.58
Skewness -0.17
Kurtosis 0.39
Coefficient variation -61.67
Number missing 4
Maximum 0.42
Median -1.07
Minimum -3.29
One-sample t-test -11.23
P-value <0.0001
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Table E-27. Post-treatment changes in mandibular 1-3 chord (left).

Variable Statistic
Arithmetic mean -0.82
Standard deviation 0.54
Standard error mean 0.08
Upper 95% mean -0.67
Lower 95% mean -0.98
Sample size 48
Variance 0.29
Skewness -0.27
Kurtosis 0.04
Coefficient variation -64.91
Number missing 4
Maximum 0.46
Median -0.74
Minimum -2.12
One-sample t-test -10.67
P-value <0.0001
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Table E-28. Post-treatment changes in mandibular 1-6 chord (left).

Variable Statistic
Arithmetic mean -1.32
Standard deviation 0.74
Standard error mean 0.11
Upper 95% mean -1.10
Lower 95% mean -1.53
Sample size 47
Variance 0.55
Skewness -0.33
Kurtosis 0.90
Coefficient variation -56.41
Number missing 5
Maximum 0.65
Median -1.24
Minimum -3.13
One-sample t-test -12.15
P-value <0.0001
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Table E-29. Post-treatment changes in maxillary arch depth.

Variable Statistic
Arithmetic mean -1.31
Standard deviation 1.13
Standard error mean 0.16
Upper 95% mean -0.98
Lower 95% mean -1.64
Sample size 49
Variance 1.28
Skewness 0.78
Kurtosis 1.64
Coefficient variation -86.52
Number missing 3
Maximum 2.20
Median -1.42
Minimum -3.77
One-sample t-test -8.09
P-value <0.0001
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Table E-30. Post-treatment changes in mandibular arch depth.

Variable Statistic
Arithmetic mean -1.32
Standard deviation 1.83
Standard error mean 0.26
Upper 95% mean -0.79
Lower 95% mean -1.85
Sample size 48
Variance 3.33
Skewness 4.23
Kurtosis 24.21
Coefficient variation -138.63
Number missing 4
Maximum 9.25
Median -1.55
Minimum -3.84
One-sample t-test -5.00
P-value <0.0001
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Table E-31. Post-treatment changes in maxillary intercanine width.

Variable Statistic
Arithmetic mean -0.74
Standard deviation 0.87
Standard error mean 0.12
Upper 95% mean -0.50
Lower 95% mean -0.99
Sample size 51
Variance 0.76
Skewness 0.01
Kurtosis 218
Coefficient variation -117.73
Number missing 1
Maximum 1.85
Median -0.67
Minimum -3.45
One-sample t-test -6.07
P-value <0.0001
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Table E-32. Post-treatment changes in maxillary interpremolar width.

Variable Statistic
Arithmetic mean -0.70
Standard deviation 1.02
Standard error mean 0.14
Upper 95% mean -0.41
Lower 95% mean -0.98
Sample size 51
Variance 1.04
Skewness 0.01
Kurtosis -0.38
Coefficient variation -145.87
Number missing 1
Maximum 1.76
Median -0.67
Minimum -2.70
One-sample t-test -4.90
P-value <0.0001
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Table E-33. Post-treatment changes in maxillary intermolar width.

Variable Statistic
Arithmetic mean -0.29
Standard deviation 1.72
Standard error mean 0.25
Upper 95% mean 0.21
Lower 95% mean -0.78
Sample size 49
Variance 2.95
Skewness -1.46
Kurtosis 494
Coefficient variation -600.22
Number missing 3
Maximum 2.83
Median -0.23
Minimum -7.37
One-sample t-test -1.17
P-value 0.2493
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Table E-34. Post-treatment changes in mandibular intercanine width.

Variable Statistic
Arithmetic mean -1.19
Standard deviation 1.43
Standard error mean 0.20
Upper 95% mean -0.78
Lower 95% mean -1.59
Sample size 51
Variance 2.06
Skewness 1.83
Kurtosis 8.10
Coefficient variation -121.03
Number missing 1
Maximum 5.39
Median -1.36
Minimum -4.33
One-sample t-test -5.90
P-value <0.0001
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Table E-35. Post-treatment changes in mandibular interpremolar width.

Variable Statistic
Arithmetic mean -0.69
Standard deviation 1.28
Standard error mean 0.18
Upper 95% mean -0.33
Lower 95% mean -1.05
Sample size 51
Variance 1.64
Skewness 0.69
Kurtosis 1.00
Coefficient variation -185.09
Number missing 1
Maximum 3.46
Median -0.83
Minimum -3.29
One-sample t-test -3.86
P-value 0.0003
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Table E-36. Post-treatment changes in mandibular intermolar width.

Variable Statistic
Arithmetic mean 0.21
Standard deviation 1.45
Standard error mean 0.21
Upper 95% mean 0.62
Lower 95% mean -0.21
Sample size 49
Variance 2.09
Skewness 0.75
Kurtosis 2.19
Coefficient variation 697.22
Number missing 3
Maximum 5.32
Median -0.04
Minimum -3.18
One-sample t-test 1.00
P-value 0.3204
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APPENDIX F.

FIGURES PLOTTING THE CHANGE IN OCCLUSAL VARIABLES AT THE
THREE EXAMINATIONS
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Figure F-1. Plot of the maxillary and mandibular change in Incisor Irregularity at
all three examinations. Error bars are * one standard deviation.
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Figure F-2. Plot of the maxillary and mandibular change in intercanine width at
all three examinations. Error bars are * one standard deviation.
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Figure F-3. Plot of the maxillary and mandibular change in interpremolar width
at all three examinations. Error bars are + one standard deviation.
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Figure F-4. Plot of the maxillary and mandibular change in intermolar width at
all three examinations. Error bars are + one standard deviation.
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Figure F-5. Plot of the left and right change in maxillary incisor-to-canine arch
chord at all three examinations. Error bars are + one standard deviation.
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Figure F-6. Plot of the left and right change in mandibular incisor-to-canine arch
chord at all three examinations. Error bars are + one standard deviation.
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Figure F-7. Plot of the left and right change in maxillary incisor-to-molar arch
chord at all three examinations. Error bars are + one standard deviation.
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Figure F-8. Plot of the left and right change in mandibular incisor-to-molar arch
chord at all three examinations. Error bars are + one standard deviation.
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Figure F-9. Plot of the maxillary and mandibular change in arch depth at all
three examinations. Error bars are + one standard deviation.
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Figure F-10. Plot of the change in overjet at all three examinations. Error bars
are * one standard deviation.
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Figure F-11. Plot of the change in overbite at all three examinations. Error bars
are * one standard deviation.

259



Millimeters
T

-2 T T T T T
10 1 20 25 30 35 40
Age in Years

ol

Figure F-12. Plot of the change in midline discrepancy at all three examinations.
Error bars are + one standard deviation.
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Figure F-13. Plot of the change in the absolute value of the midline discrepancy
at all three examinations. Error bars are + one standard deviation.
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Figure F-14. Plot of the left and right change in buccal segment relationship at all
three examinations. Error bars are + one standard deviation.
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Figure F-15. Plot of the left and right change in canine relationship at all three
examinations. Error bars are + one standard deviation.
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APPENDIX G.

TABLES OF REGRESSION ANALYSES BETWEEN THE IN-TREATMENT
AND POSTTREATMENT CHANGES IN OCCLUSAL VARIABLES
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Table G-1. Results of regressing the posttreatment change in maxillary Incisor

Irregularity on the treatment change in maxillary Incisor Irregularity.

Mean
Source df SSQ square F-ratio P-value
Model 1 9.198 9.198 5.27
Error 30 52.387 1.746
Corr. total 31 61.585 0.0289
Parameter Estimates
Term Estimate St error t-test P-value
Intercept -0.476 0.404 -1.18 0.2486
Max inc irreg tx -0.151 0.066 -2.30 0.0289
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Table G-2. Results of regressing the posttreatment change in mandibular Incisor

Irregularity on the treatment change in mandibular Incisor Irregularity.

Mean
Source df SSQ square F-ratio P-value
Model 1 9.283 9.283 5.15
Error 42 75.712 1.803
Corr. total 43 84.995 0.0285
Parameter Estimates
Term Estimate St error t-test P-value
Intercept 0.506 0.320 1.58 0.1209
Mand inc irreg tx -0.182 0.080 -2.27 0.0285
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Table G-3. Results of regressing the posttreatment change in mandibular

intercanine width on the treatment change in mandibular intercanine width.

Mean
Source df SSQ square F-ratio P-value
Model 1 14.661 14.661 8.01
Error 48 87.881 1.831
Corr. total 47 102.541 0.0068
Parameter Estimates
Term Estimate St error t-test P-value
Intercept -0.375 0.341 -1.10 0.2760
Mand intermolar tx -0.372 0.131 -2.83 0.0068
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Table G-4. Results of regressing the posttreatment change in maxillary

intercanine width on the treatment change in maxillary intercanine width.

Mean
Source df SSQ square F-ratio P-value
Model 1 2.195 2.195 511
Error 33 14.186 0.430
Corr. total 34 16.381 0.0306
Parameter Estimates
Term Estimate St error t-test P-value
Intercept -0.544 0.160 -3.40 0.0018
Max intercanine tx -0.156 0.069 -2.26 0.0306
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Table G-5. Results of regressing the posttreatment change in maxillary

interpremolar width on the treatment change in maxillary interpremolar width.

Mean
Source df SSQ square F-ratio P-value
Model 1 0.906 0.906 0.96
Error 35 33.121 0.946
Corr. total 36 34.027 0.3346
Parameter Estimates
Term Estimate St error t-test P-value
Intercept -0.645 0.162 -3.97 0.0003
Max interpremolar tx ~ -0.069 0.071 -0.98 0.3346
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Table G-6. Results of regressing the posttreatment change in mandibular

interpremolar width on the treatment change in mandibular interpremolar

width.

Mean
Source df SSQ square F-ratio P-value
Model 1 1.380 1.380 0.79
Error 40 69.458 1.736
Corr. total 41 70.838 0.3780
Parameter Estimates
Term Estimate St error t-test P-value
Intercept -0.623 0.203 -3.06 0.0039
Mand interpremolar tx -0.060 0.067 -0.89 0.3780
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Table G-7. Results of regressing the posttreatment change in maxillary intermolar
width on the treatment change in maxillary intermolar width.

Mean
Source df SSQ square F-ratio P-value
Model 1 64.428 64.428 39.26
Error 47 77.139 1.641
Corr. total 48 141.567 <0.0001
Parameter Estimates
Term Estimate St error t-test P-value
Intercept -0.812 0.201 -4.03 0.0002
Max intermolar tx -0.418 0.067 -6.27 <0.0001
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Table G-8. Results of regressing the posttreatment change in mandibular

intermolar width on the treatment change in mandibular intermolar width.

Mean
Source df SSQ square F-ratio P-value
Model 1 22113 22113 13.29
Error 47 78.203 1.664
Corr. total 48 100.316 0.0007
Parameter Estimates
Term Estimate St error t-test P-value
Intercept -0.398 0.248 -1.60 0.1153
Mand intermolar tx -0.277 0.076 -3.65 0.0007
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Table G-9. Results of regressing the posttreatment change in maxillary chord 1-3
(left) on the treatment change in maxillary chord 1-3 (left).

Mean
Source df SSQ square F-ratio P-value
Model 1 0421 0.421 0.37
Error 34 38.942 1.145
Corr. total 35 39.363 0.5486
Parameter Estimates
Term Estimate St error t-test P-value
Intercept -0.336 0.205 -1.64 0.1109
Max chord 1-3 tx -0.113 0.186 -0.61 0.5486
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Table G-10. Results of regressing the posttreatment change in mandibular chord
1-3 (left) on the treatment change in mandibular chord 1-3 (left).

Mean
Source df SSQ square F-ratio P-value
Model 1 1.794 1.794 6.92
Error 45 11.661 0.259
Corr. total 46 13.455 0.0116
Parameter Estimates
Term Estimate St error t-test P-value
Intercept -0.650 0.100 -6.50 <0.0001
Mand chord 1-3 tx -0.201 0.076 -2.63 0.0116
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Table G-11. Results of regressing the posttreatment change in maxillary chord 1-6
(left) on the treatment change in maxillary chord 1-6 (left).

Mean
Source df SSQ square F-ratio P-value
Model 1 3.987 3.987 7.45
Error 48 25.685 0.535
Corr. total 49 29.673 0.0088
Parameter Estimates
Term Estimate St error t-test P-value
Intercept -1.613 0.223 -7.23 <0.0001
Max chord 1-6 tx -0.113 0.041 -2.73 0.0088
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Table G-12. Results of regressing the posttreatment change in mandibular chord
1-6 (left) on the treatment change in mandiublar chord 1-6 (left).

Mean
Source df SSQ square F-ratio P-value
Model 1 1.101 1.101 2.05
Error 45 24.213 0.538
Corr. total 46 25.314 0.1595
Parameter Estimates
Term Estimate St error t-test P-value
Intercept -1.580 0.214 -7.40 <0.0001
Mand chord 1-6 tx -0.067 0.047 -1.43 0.1595
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Table G-13. Results of regressing the posttreatment change in maxillary arch
depth on the treatment change in maxillary arch depth.

Mean
Source df SSQ square F-ratio P-value
Model 1 8.787 8.787 7.81
Error 47 52.878 1.125
Corr. total 48 61.665 0.0075
Parameter Estimates
Term Estimate St error t-test P-value
Intercept -2.084 0.316 -6.60 <0.0001
Max arch depth tx -0.146 0.052 -2.79 0.0075
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Table G-14. Results of regressing the posttreatment change in mandibular arch
depth on the treatment change in mandibular arch depth.

Mean
Source df SSQ square F-ratio P-value
Model 1 1.962 1.962 0.58
Error 46 154.584 3.360
Corr. total 47 156.546 0.4487
Parameter Estimates
Term Estimate St error t-test P-value
Intercept -1.674 0.538 -3.11 0.0032
Max arch depth tx -0.089 0.116 -0.76 0.4487
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Table G-15. Results of regressing the posttreatment change in overjet on the
treatment change in overjet.

Mean
Source df SSQ square F-ratio P-value
Model 1 5.041 5.041 8.69
Error 48 27.849 0.580
Corr. total 49 32.889 0.0049
Parameter Estimates
Term Estimate St error t-test P-value
Intercept 0.328 0.207 1.58 0.1207
Overjet tx 0.164 0.056 -2.95 0.0049
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Table G-16. Results of regressing the posttreatment change in overbite on the
treatment change in overbite.

Mean
Source df SSQ square F-ratio P-value
Model 1 18.619 18.619 20.26
Error 48 44102 0.919
Corr. total 49 62.720 <0.0001
Parameter Estimates
Term Estimate St error t-test P-value
Intercept 0.196 0.181 1.08 0.2847
Overbite tx -0.408 0.091 -4.50 <0.0001
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Table G-17. Results of regressing the posttreatment change in midline deviation
on the treatment change in midline deviation using absolute values.

Mean
Source df SSQ square F-ratio P-value
Model 1 0.213 0.213 1.47
Error 52 7.53 0.145
Corr. total 53 7.740 0.2311
Parameter Estimates
Term Estimate St error t-test P-value
Intercept 0.512 0.085 6.01 <0.0001
Midline tx -0.065 0.054 -1.21 0.2311

281



Table G-18. Results of regressing the posttreatment change in buccal segment
relationship (left) on the treatment change in buccal segment relationship (left).

Mean
Source df SSQ square F-ratio P-value
Model 1 0.935 0.935 2.30
Error 46 18.697 0.406
Corr. total 47 19.632 0.1362
Parameter Estimates
Term Estimate St error t-test P-value
Intercept -0.134 0.118 -1.13 0.2623
BSR tx -0.081 0.053 -1.52 0.1362
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Table G-19. Results of regressing the posttreatment change in canine relationship
(left) on the treatment change in canine relationship (left).

Mean
Source df SSQ square F-ratio P-value
Model 1 2.185 2.185 2.19
Error 35 34.849 0.996
Corr. total 36 37.033 0.1475
Parameter Estimates
Term Estimate St error t-test P-value
Intercept 0.246 0.190 1.29 0.2047
Canine tx -0.098 0.066 -1.48 0.1475
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APPENDIX H.

FIGURES OF REGRESSION ANALYSES BETWEEN THE IN-TREATMENT
AND POSTTREATMENT CHANGES IN OCCLUSAL VARIABLES
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Figure H-1. Plot of the association between the posttreatment change in
maxillary Incisor Irregularity on the treatment change in maxillary Incisor
Irregularity.
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Figure H-2. Plot of the association between the posttreatment change in
mandibular Incisor Irregularity on the treatment change in mandibular Incisor
Irregularity.
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Figure H-3. Plot of the association between the posttreatment change in
mandibular intercanine width on the treatment change in mandibular
intercanine width.
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Figure H-4. Plot of the association between the posttreatment change in

maxillary intercanine width on the treatment change in maxillary intercanine
width.
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Figure H-5. Plot of the association between the posttreatment change in
maxillary interpremolar width on the treatment change in maxillary
interpremolar width.

289



Md_5-5_RE

(@)
|
|

||

' ]

|

|
[

\
-0 8 6 -4 -2 0 2 4 6
Md_5-5_TX

Figure H-6. Plot of the association between the posttreatment change in
mandibular interpremolar width on the treatment change in mandibular
interpremolar width.
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Figure H-7. Plot of the association between the posttreatment change in
maxillary intermolar width on the treatment change in maxillary intermolar

width.
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Figure H-8. Plot of the association between the posttreatment change in

mandibular intermolar width on the treatment change in mandibular intermolar
width.
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Figure H-9. Plot of the association between the posttreatment change in
maxillary incisor-to-canine chord on the treatment change in maxillary incisor-
to-canine chord.
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Figure H-10. Plot of the association between the posttreatment change in
mandibular incisor-to-canine chord on the treatment change in mandibular
incisor-to-canine chord.
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Figure H-11. Plot of the association between the posttreatment change in
maxillary incisor-to-molar chord on the treatment change in maxillary incisor-to-
molar chord.
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Figure H-12. Plot of the association between the posttreatment change in
mandibular incisor-to-molar chord on the treatment change in mandibular
incisor-to-molar chord.
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Figure H-13. Plot of the association between the posttreatment change in
maxillary arch depth on the treatment change in maxillary arch depth.
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on the treatment change in overjet.
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Figure H-15. Plot of the association between the posttreatment change in
overbite on the treatment change in overbite.
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Figure H-16. Plot of the association between the posttreatment change in midline
deviation on the treatment change in midline deviation.
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Figure H-17. Plot of the association between the posttreatment change in buccal
segment relationship on the treatment change in buccal segment relationship.
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Figure H-18. Plot of the association between the posttreatment change in canine
relationship on the treatment change in canine relationship.
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APPENDIX I

TABLES OF PAIRED T-TESTS EVALUATING DIRECTIONAL
ASYMMETRY AT EACH EXAMINATION
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Table I-1. Results of paired t-tests of whether there is evidence of directional asymmetry in the extent of
malocclusion at the pretreatment examination.

Left Right Side
Variable side side difference sed n t-test ~ P-value
Buccal segment relationship -1.25 -1.51 0.26 0.216 50 1.19 0.2404
Canine relationship -2.27 -2.91 0.64 0.383 36 1.67 0.1048
Canine-lateral incisor contact (MXx) 1.45 1.75 -0.29 0.297 33 -0.99 0.3283
Lateral-central incisor contact (Mx) 1.32 1.60 -0.28 0.297 33 -0.95 0.3494
Canine-lateral incisor contact (Md) 1.17 1.12 0.05 0.157 51 0.34 0.7359
Lateral-central incisor contact (Md) 0.72 0.94 -0.22 0.121 51 -1.86 0.0693
Chord distance 1-3 (Mx) 22.85 23.01 -0.16 0.184 34 -0.88 0.3868
Chord distance 1-6 (Mx) 44.99 44.92 0.06 0.229 51 0.28 0.7785
Chord distance 1-3 (Md) 17.24 17.02 0.22 0.111 51 2.01 0.0499
Chord distance 1-6 (Md) 40.41 40.00 0.41 0.193 50 211 0.0402
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Table I-2. Results of paired t-tests of whether there is evidence of directional asymmetry in the extent of
malocclusion at the posttreatment examination.

Left Right Side
Variable side side difference sed n t-test ~ P-value
Buccal segment relationship 0.18 0.13 0.05 0.099 46 0.50 0.6225
Canine relationship -0.60 -0.90 0.31 0.163 51 1.87 0.0671
Canine-lateral incisor contact (MXx) 0.43 0.46 -0.03 0.069 50 -0.44 0.6637
Lateral-central incisor contact (Mx) 0.30 0.22 0.09 0.056 50 1.54 0.1308
Canine-lateral incisor contact (Md) 0.41 0.47 -0.06 0.086 45 -0.69 0.4962
Lateral-central incisor contact (Md) 0.23 0.21 0.02 0.046 45 0.41 0.6820
Chord distance 1-3 (Mx) 23.39 23.49 -0.10 0.063 51 -1.61 0.1147
Chord distance 1-6 (Mx) 40.26 40.38 -0.13 0.182 50 -0.69 0.4909
Chord distance 1-3 (Md) 18.20 18.24 -0.04 0.060 48 -0.60 0.5518
Chord distance 1-6 (Md) 36.65 36.42 0.23 0.107 46 214 0.0377
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Table I-3. Results of paired t-tests of whether there is evidence of directional asymmetry in the extent of
malocclusion at the recall examination.

Left Right Side
Variable side side difference sed n t-test ~ P-value
Buccal segment relationship -0.06 -0.05 -0.01 0.122 46 -0.05 0.9590
Canine relationship -0.58 -0.75 0.17 0.162 52 1.04 0.3018
Canine-lateral incisor contact (MXx) 0.43 0.42 0.01 0.076 52 0.12 0.9023
Lateral-central incisor contact (Mx) 0.48 0.35 0.13 0.076 52 1.76 0.0846
Canine-lateral incisor contact (Md) 0.55 0.63 -0.08 0.117 52 -0.67 0.5035
Lateral-central incisor contact (Md) 0.40 0.49 -0.09 0.072 52 -1.30 0.2010
Chord distance 1-3 (Mx) 23.01 23.08 -0.07 0.125 52 -0.53 0.6014
Chord distance 1-6 (Mx) 39.11 39.42 -0.31 0.168 50 -1.85 0.0709
Chord distance 1-3 (Md) 17.28 17.28 0.00 0.089 52 0.00 1.0000
Chord distance 1-6 (Md) 35.09 34.97 0.12 0.139 50 0.86 0.3945
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Table I-4. Results of paired t-tests of whether there is evidence of directional asymmetry in the extent of

malocclusion for the in-treatment changes.

Left Right Side
Variable side side difference sed n t-test ~ P-value
Buccal segment relationship 1.34 1.54 -0.20 0.236 46 -0.83 0.4084
Canine relationship 1.51 2.05 -0.54 0.422 35 -1.28 0.2097
Canine-lateral incisor contact (Mx)  -1.04 -1.30 0.27 0.317 32 0.84 0.4086
Lateral-central incisor contact (Mx)  -1.02 -1.20 0.18 0.285 32 0.64 0.5256
Canine-lateral incisor contact (Md)  -0.80 -0.64 -0.17 0.178 44 -0.95 0.3487
Lateral-central incisor contact (Md)  -0.47 -0.78 0.31 0.137 44 2.28 0.0276
Chord distance 1-3 (Mx) 0.50 0.49 0.01 0.173 34 0.07 0.9450
Chord distance 1-6 (Mx) -4.77 -4.51 -0.26 0.249 50 -1.04 0.3055
Chord distance 1-3 (Md) 0.88 1.13 -0.25 0.132 47 -1.92 0.0612
Chord distance 1-6 (Md) -3.96 -3.78 -0.19 0.192 46 -0.98 0.3322
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Table I-5. Results of paired t-tests of whether there is evidence of directional asymmetry in the extent of
malocclusion for the posttreatment changes.

Left Right Side
Variable side side difference sed n t-test ~ P-value
Buccal segment relationship -0.25 -0.17 -0.07 0.156 45 -0.48 0.6356
Canine relationship 0.00 0.17 -0.17 0.181 51 -0.92 0.3609
Canine-lateral incisor contact (Mx)  -0.02 -0.04 0.02 0.097 50 0.21 0.8360
Lateral-central incisor contact (Mx) 0.18 0.08 0.10 0.094 50 1.01 0.3161
Canine-lateral incisor contact (Md) 0.13 0.13 0.00 0.116 45 -0.01 0.9924
Lateral-central incisor contact (Md) 0.17 0.27 -0.10 0.086 45 -1.16 0.2507
Chord distance 1-3 (Mx) -0.35 -0.38 0.03 0.132 51 0.26 0.7973
Chord distance 1-6 (Mx) -1.09 -0.91 -0.19 0.107 49 -1.74 0.0889
Chord distance 1-3 (Md) -0.82 -0.89 0.06 0.086 48 0.74 0.4623
Chord distance 1-6 (Md) -1.32 -1.24 -0.08 0.130 46 -0.63 0.5324
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APPENDIX]J.

TABLE OF BIVARIATE CORRELATIONS BETWEEN THE AMOUNTS OF
POSTTREATMENT CHANGE
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Table J-1. Listing of bivariate correlations between the amounts of posttreatment
change of the variables taken pair-wise.

Bivariate correlation

Variable 1 Variable 2 Correlation n P-value
Overjet Overbite 0.2739 50 0.0542
Overjet Overbite 0.2739 50 0.0542
Midline Overbite 0.1648 50 0.2527
Midline Overjet 0.1016 50 0.4828
BSRL Overbite -0.2972 47 0.0425
BSRL Overjet -0.2310 47 0.1182
BSRL Midline 0.1061 47 0.4780
Canine L Overbite -0.1863 50 0.1952
Canine L Overjet 0.0035 50 0.9809
Canine L Midline 0.0398 50 0.7840
Canine L BSR L 0.2797 48 0.0541
U Inclrreg Overbite 0.0398 49 0.7860
U Inclrreg Overjet 0.2524 49 0.0802
U Inclrreg Midline 0.1186 49 0.4168
U Inclrreg BSR L 0.0132 47 0.9299
U Inclrreg Canine L -0.0465 50 0.7483
L Inclrreg Overbite 0.0013 45 0.9932
L Inclrreg Overjet 0.2801 45 0.0624
L IncIrreg Midline 0.0626 45 0.6829
L Inclrreg BSRL 0.0383 43 0.8076
L Inclrreg Canine L 0.1238 45 0.4179
L IncIrreg U Inclrreg 0.1071 44 0.4891
UChord L 1-3 Overbite -0.0264 50 0.8559
UChord L 1-3 Overjet -0.1240 50 0.3909
UChord L 1-3 Midline 0.1464 50 0.3102
UChord L 1-3 BSR L 0.0695 48 0.6389
UChord L 1-3 Canine L 0.2395 51 0.0905
UChord L 1-3 U Inclrreg -0.0324 50 0.8231
UChord L 1-3 L IncIrreg -0.0294 45 0.8481
UChord L 1-6 Overbite -0.1456 49 0.3183
UChord L 1-6 Overjet 0.0766 49 0.6007
UChord L 1-6 Midline 0.0697 49 0.6340
UChord L 1-6 BSR L 0.2391 48 0.1017
UChord L 1-6 Canine L 0.2387 50 0.0950
Continued
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Table J-1. Continued.

Bivariate correlation

Variable 1 Variable 2 Correlation n P-value
UChord L 1-6 U Inclrreg -0.1634 49 0.2618
UChord L 1-6 L Inclrreg -0.0353 45 0.8177
UChord L 1-6 UChord L 1-3 0.4003 50 0.0040
LChord L 1-3 Overbite -0.0647 48 0.6624
LChord L1-3  Overjet -0.3570 48
LChord L 1-3 Midline 0.1784 48 0.2251
LChord L 1-3 BSR L -0.0760 45 0.6196
LChord L 1-3 Canine L -0.2624 48 0.0715
LChord L 1-3 U Inclrreg -0.1895 47 0.2021
LChord L 1-3 L IncIrreg -0.3252 45 0.0293
LChord L 1-3 UChord L 1-3 0.1226 48 0.4064
LChord L 1-3 UChord L 1-6 0.0911 47 0.5427
LChord L 1-6 Overbite -0.0371 47 0.8043
LChord L1-6  Overjet -0.3574 47
LChord L 1-6 Midline 0.1618 47 0.2772
LChord L 1-6 BSR L 0.1426 45 0.3501
LChord L 1-6 Canine L -0.2762 47 0.0602
LChord L 1-6 U Inclrreg 0.0472 46 0.7554
LChord L1-6 L Inclrreg -0.4548 45
LChord L 1-6 UChord L 1-3 0.0869 47 0.5612
LChord L 1-6 UChord L 1-6 0.1534 47 0.3032
LChord L 1-6 LChord L 1-3 0.5282 47 0.0001
U ArchDepth Overbite -0.1430 48 0.3322
U ArchDepth Overjet 0.3511 48
U ArchDepth Midline 0.2476 48 0.0898
U ArchDepth BSR L 0.1863 47 0.2100
U ArchDepth Canine L 0.2843 49 0.0477
U ArchDepth U Inclrreg 0.2204 48 0.1322
U ArchDepth L Inclrreg 0.0330 44 0.8317
U ArchDepth UChord L 1-3 0.2359 49 0.1028
U ArchDepth UChord L 1-6 0.5720 49 0.0000
U ArchDepth LChord L 1-3 0.0371 46 0.8064
U ArchDepth LChord L 1-6 -0.0432 46 0.7757
Continued
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Table J-1. Continued.

Bivariate correlation

Variable 1 Variable 2 Correlation n P-value
L ArchDepth Overbite -0.1523 48 0.3015
L ArchDepth Overjet -0.0379 48 0.7979
L ArchDepth Midline 0.0626 48 0.6724
L ArchDepth BSR L 0.3272 46 0.0265
L ArchDepth Canine L 0.0456 48 0.7581
L ArchDepth U Inclrreg 0.1670 47 0.2618
L ArchDepth L Inclrreg 0.0937 44 0.5266
L ArchDepth UChord L 1-3 0.0495 48 0.7383
L ArchDepth UChord L 1-6 0.2453 48 0.0929
L ArchDepth LChord L 1-3 -0.0186 46 0.9024
L ArchDepth LChord L 1-6 0.0856 46 0.5715
L ArchDepth U ArchDepth 0.1923 47 0.1952
Mx 3-3 Overbite 0.0603 50 0.6775
Mx 3-3 Overjet -0.1541 50 0.2852
Mx 3-3 Midline 0.2236 50 0.1185
Mx 3-3 BSR L 0.1109 48 0.4530
Mx 3-3 Canine L -0.0008 51 0.9958
Mx 3-3 U Inclrreg -0.0414 50 0.7750
Mx 3-3 L Inclrreg -0.2192 45 0.1480
Mx 3-3 UChord L 1-3 0.2926 51 0.0372
Mx 3-3 UChord L 1-6 0.3126 50 0.0271
Mx 3-3 LChord L 1-3 0.4029 48 0.0045
Mx 3-3 LChord L 1-6 0.3048 47 0.0372
Mx 3-3 U ArchDepth 0.2359 49 0.1027
Mx 3-3 L ArchDepth -0.0570 48 0.7005
Mx 5-5 Overbite 0.0956 50 0.5089
Mx 5-5 Overjet -0.5389 50 0.0001
Mx 5-5 Midline 0.0401 50 0.7822
Mx 5-5 BSR L -0.0904 48 0.5411
Mx 5-5 Canine L 0.0469 51 0.7437
Mx 5-5 U Inclrreg -0.0699 50 0.6296
Mx 5-5 L Inclrreg -0.1371 45 0.3692
Mx 5-5 UChord L 1-3 0.2472 51 0.0804
Mx 5-5 UChord L 1-6 0.2736 50 0.0545
Continued
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Table J-1. Continued.

Bivariate correlation

Variable 1 Variable 2 Correlation n P-value
Mx 5-5 LChord L 1-3 0.2128 48 0.1465
Mx 5-5 LChord L 1-6 0.3844 47 0.0076,
Mx 5-5 U ArchDepth -0.1373 49 0.3467
Mx 5-5 L ArchDepth -0.0977 48 0.5090
Mx 5-5 Mx 3-3 0.4661 51 0.0006
Mx 6-6 Overbite 0.2357 48 0.1068
Mx 6-6 Overjet -0.2904 48 0.0453
Mx 6-6 Midline 0.2480 48 0.0893
Mx 6-6 BSR L -0.0716 47 0.6324
Mx 6-6 Canine L -0.1673 49 0.2505
Mx 6-6 U Inclrreg -0.0465 48 0.7534
Mx 6-6 L IncIrreg -0.2221 44 0.1474
Mx 6-6 UChord L 1-3 0.2329 49 0.1073
Mx 6-6 UChord L 1-6 0.2081 49 0.1514
Mx 6-6 LChord L 1-3 0.1871 46 0.2131
Mx 6-6 LChord L 1-6 0.4277 46 0.0030
Mx 6-6 U ArchDepth -0.0669 49 0.6477
Mx 6-6 L ArchDepth 0.1463 47 0.3263
Mx 6-6 Mx 3-3 0.4224 49 0.0025
Mx 6-6 Mx 5-5 0.6355 49 0.0000
Md 3-3 Overbite 0.1204 50 0.4049
Md 3-3 Overjet -0.2672 50 0.0607
Md 3-3 Midline -0.0201 50 0.8896
Md 3-3 BSR L 0.0500 48 0.7359
Md 3-3 Canine L -0.0806 51 0.5740
Md 3-3 U Inclrreg -0.0177 50 0.9030
Md 3-3 L Inclrreg -0.2216 45 0.1436
Md 3-3 UChord L 1-3 0.1109 51 0.4384
Md 3-3 UChord L 1-6 -0.1199 50 0.4069
Md 3-3 LChord L 1-3 0.1824 48 0.2146
Md 3-3 LChord L 1-6 -0.0389 47 0.7954
Md 3-3 U ArchDepth -0.1071 49 0.4638
Md 3-3 L ArchDepth -0.0997 48 0.5004
Continued
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Table J-1. Continued.

Bivariate correlation

Variable 1 Variable 2 Correlation n P-value
Md 3-3 Mx 3-3 0.3452 51
Md 3-3 Mx 5-5 0.2822 51 0.0449
Md 3-3 Mx 6-6 0.0808 49 0.5812
Md 5-5 Overbite -0.0687 50 0.6355
Md 5-5 Overjet -0.4486 50 0.0011
Md 5-5 Midline -0.2833 50 0.0462
Md 5-5 BSR L 0.0216 48 0.8843
Md 5-5 Canine L -0.1748 51 0.2199
Md 5-5 U Inclrreg -0.0102 50 0.9439
Md 5-5 L Inclrreg -0.2191 45 0.1481
Md 5-5 UChord L 1-3 -0.1520 51 0.2871
Md 5-5 UChord L 1-6 -0.1769 50 0.2192
Md 5-5 LChord L 1-3 0.0397 48 0.7888
Md 5-5 LChord L 1-6 0.1261 47 0.3985
Md 5-5 U ArchDepth -0.2955 49 0.0393
Md 5-5 L ArchDepth -0.3257 48 0.0239
Md 5-5 Mx 3-3 -0.0836 51 0.5596
Md 5-5 Mx 5-5 0.3148 51 0.0245
Md 5-5 Mx 6-6 -0.0551 49 0.7069
Md 5-5 Md 3-3 0.3915 51 0.0045
Md 6-6 Overbite 0.0396 48 0.7894
Md 6-6 Overjet -0.2641 48 0.0697
Md 6-6 Midline -0.1377 48 0.3506
Md 6-6 BSR L -0.0933 47 0.5327
Md 6-6 Canine L -0.1318 49 0.3669
Md 6-6 U Inclrreg 0.0489 48 0.7415
Md 6-6 L Inclrreg -0.1851 44 0.2291
Md 6-6 UChord L 1-3 -0.0885 49 0.5454
Md 6-6 UChord L 1-6 -0.1602 49 0.2716
Md 6-6 LChord L 1-3 -0.0627 46 0.6789
Md 6-6 LChord L 1-6 0.4292 46 0.0029
Md 6-6 U ArchDepth -0.3337 48 0.0205
Continued
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Table J-1. Continued.

Bivariate correlation

Variable 1 Variable 2 Correlation n P-value
Md 6-6 L ArchDepth -0.2094 48 0.1531
Md 6-6 Mx 3-3 0.0434 49 0.7669
Md 6-6 Mx 5-5 0.4117 49 0.0033
Md 6-6 Mx 6-6 0.2219 48 0.1296
Md 6-6 Md 3-3 -0.0033 49 0.9821
Md 6-6 Md 5-5 0.4931 49 0.0003
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APPENDIX K.

FIGURES OF BIVARIATE CORRELATIONS ACHIEVING STATISTICAL
SIGNIFICANCE IN THE AMOUNTS OF POSTTREATMENT CHANGE
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Figure K-1. Plot of the association between the posttreatment change of upper 1-
3 chord distance and the upper 1-6 chord distance.
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Figure K-2. Plot of the association between the posttreatment change of lower 1-
3 chord distance and overjet.
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Figure K-3. Plot of the association between the posttreatment change of lower 1-
6 chord distance and overjet.
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Figure K-4. Plot of the association between the posttreatment change of lower 1-
6 chord distance and lower Incisor Irregularity.
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Figure K-5. Plot of the association between the posttreatment change of lower 1-
6 chord distance and lower 1-3 chord distance.
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Figure K-6. Plot of the association between the posttreatment change of upper
arch depth and overjet.
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Figure K-7. Plot of the association between the posttreatment change of upper
arch depth and upper 1-6 chord distance.
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Figure K-8. Plot of the association between the posttreatment change of lower 1-
3 chord distance and maxillary intercanine width.
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Figure K-9. Plot of the association between the posttreatment change of upper

interpremolar width and overjet.
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Figure K-10. Plot of the association between the posttreatment change of upper
interpremolar width and lower 1-6 chord distance.
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Figure K-11. Plot of the association between the posttreatment change of upper
interpremolar width and upper intercanine width.
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Figure K-12. Plot of the association between the posttreatment change of upper
intermolar width and lower 1-6 chord distance.
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Figure K-13. Plot of the association between the posttreatment change of upper
intermolar width and upper intercanine width.
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Figure K-14. Plot of the association between the posttreatment change of upper
intermolar width and upper interpremolar width.
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Figure K-15. Plot of the association between the posttreatment change of lower
intercanine width and upper intercanine width.
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Figure K-16. Plot of the association between the posttreatment change of lower
interpremolar width and overjet.
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Figure K-17. Plot of the association between the posttreatment change of lower
intermolar width and lower 1-6 chord distance.
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Figure K-18. Plot of the association between the posttreatment change of lower
intermolar width and upper interpremolar width.
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Figure K-19. Plot of the association between the posttreatment change of lower
intermolar width and lower interpremolar width.
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