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Tahle 2a: One-way ANOVA test to determine the differences hetween the three techniques

Ceph Method n Mean sD SE 95% CI for mean Minimum Maximum
parameters of tracing Lower bound Upper bound
SNA Sheet 1 30 81.8333 2.93785 0.75855 80.2084 83.4603 78.00 90.00
Sheet 2 30 82.4200 2.45886 0.63488 81.0583 83.7817 79.50 89.00
Sheet 3 30 82.2800 256994 0.66355 80.8568 83.7032 79.20 89.40
Total 90 82.1778 2.61446 0.38974 81.3923 82.9632 78.00 90.00
SNB Sheet 1 30 77.8000 2.62406 0.67753 76.3468 79.2532 73.00 83.00
Sheet 2 30 78.2133 2.6511 0.68451 16.7452 79.6815 73.50 83.00
Sheet 3 30 78.6733 2.40964 0.62217 77.3389 80.0077 74.80 84.00
Total 90 78.2289 2.53078 0.37721 17.4686 78.9892 73.00 84.00
ANB Sheet 1 30 4.0333 1.73686 0.44845 3.0715 4.9952 2.00 7.00
Sheet 2 30 4.2087 1.64424 0.42454 3.2961 5.1172 2.00 1.50
Sheet 3 30 3.6000 141573 0.36554 2.8160 4.3840 1.20 5.80
Total 90 3.9467 1.58882 0.23685 3.4693 44240 1.20 1.50
SN-GoGn Sheet 1 30 21.4667 4.83834 1.24925 24.7873 30.1460 16.00 35.00
Sheet 2 30 28.1800 5.62967 1.45357 25.0624 31.2976 17.00 36.00
Sheet 3 30 28.2000 5.21207 1.34575 25.3136 31.0864 17.40 36.80
Total 90 27.9489 5.12789 0.76442 26.4083 29.4895 16.00 36.80
FMA Sheet 1 30 22.2867 5.82441 1.50386 19.0412 25.4921 5.00 30.00
Sheet 2 30 21.3467 5.40130 1.39461 18.3555 24.3378 8.00 30.00
Sheet 3 30 226733 4.89759 1.26455 19.9611 25.3855 9.00 3040
Total 90 22.0956 5.29373 0.78914 20.5051 23.6860 5.00 3040
EL Max Sheet 1 30 76.6000 2.89828 0.74833 74.9950 78.2050 72.00 82.00
Sheet 2 30 82.6733 411479 1.21735 80.0624 85.2843 76.00 93.00
Sheet 3 30 81.1800 3.39542 0.87669 79.2997 83.0603 75.00 85.70
Total 90 80.1511 4.49917 0.67070 18.7994 81.5028 72.00 93.00
EL Mand Sheet 1 30 97.8000 4.60124 1.18804 95.2519 100.3481 92.00 105.00
Sheet 2 30 102.3087 4.87009 1.25745 99.6097 105.0036 95.00 109.00
Sheet 3 30 101.1867 4.15036 1.07162 98.8883 103.4851 94.00 107.10
Total 90 1004311 4.84950 0.72292 98.9742 101.6881 92.00 109.00
N Vertto A Sheet 1 30 —0.5667 272467 0.70351 —2.0755 0.9422 —5.00 4.00
Sheet 2 30 0.4267 2.07931 0.53688 —0.7248 1.5781 —2.00 4.90
Sheet 3 30 0.0400 2.36698 0.61115 —1.2708 1.3508 —3.00 3.80
Total 90 —0.0333 2.38566 0.35563 —0.7501 0.6834 —5.00 4.90
I Vert to Pag Sheet 1 30 —6.3667 511813 1.32150 —9.2010 —35323 —15.00 3.00
Sheet 2 30 —4.4667 3.88893 1.00412 —6.6203 -2.3130 —12.00 4.00
Sheet 3 30 —5.2800 3.77855 0.97562 —1.3725 —3.1875 —11.80 1.30
Total 90 —5.3711 4.27895 0.63787 —6.6566 —4.0856 —15.00 4.00
UI-NA (mm) Sheet 1 30 6.2000 3.30476 0.85328 4.3699 8.0301 —2.00 10.00
Sheet 2 30 5.9333 3.36020 0.86760 40725 1.7942 —2.00 11.00
Sheet 3 30 6.2933 3.21702 0.83063 45118 8.0749 —2.00 10.20
Total 90 6.1422 322241 0.48038 51741 1.1104 —2.00 11.00
Ul-NA (°) Sheet 1 30 31.2000 11.45301 295715 24.8575 375425 4.00 45.00
Sheet 2 30 30.2133 11.01154 284317 24.1153 36.3113 5.00 43.20
Sheet 3 30 30.3067 10.87819 2.80874 24.2825 36.3308 3.00 42.80
Total 90 305733 10.87067 1.62050 27.3074 33.8392 3.00 45.00
LI - NB (mm) Sheet 1 15 4.3000 276328 0.71348 2.7697 5.8303 1.00 10.00
Sheet 2 30 4.1000 2.39195 0.61760 2.7754 5.4246 1.00 9.00
Sheet 3 30 4.4000 2.59230 0.66933 2.9644 5.8356 1.00 9.20
Total 90 4.2667 2.53063 0.37724 3.5064 5.0270 1.00 10.00
LI-NB(7) Sheet 1 30 22.6667 7.48013 1.93136 18.5243 26.8090 13.00 40.00
Sheet 2 30 22.8333 6.11108 1.577817 19.4491 26.2175 13.00 38.00
Sheet 3 30 23.2667 6.78661 1.75230 19.5084 21.0250 13.10 39.10
Total 90 229222 6.66377 0.99338 20.9202 24.9242 13.00 40.00
ul- 0N Sheet 1 30 113.0667 11.27239 2.91062 106.8242 119.3091 87.00 130.00
Sheet 2 30 111.3667 10.77110 2.78109 105.4018 117.3315 88.00 128.00
Sheet 3 30 182.0867 268.80796 69.40592 33.2258 330.9476 88.40 1153.00
Total 90 135.5067 155.49416 23.17970 88.7910 182.2223 87.00 1153.00
IMPA Sheet 1 30 96.1333 8.50098 2.19494 91.4256 100.8410 84.00 113.00
Sheet 2 30 96.7000 5.89128 1.52112 93.4375 99.9625 86.00 112.00
Sheet 3 30 97.5800 6.80002 1.75576 93.8143 101.3457 85.50 112.80
Total 90 96.8044 7.00801 1.04489 94.6990 98.9099 84.00 113.00
NASO LAB Sheet 1 30 97.6667 11.79386 3.04516 91.1354 104.1979 76.00 123.00
Sheet 2 30 100.7667 11.04353 2.85143 94.6510 106.8824 74.00 120.00
Sheet 3 30 100.4800 11.02291 2.84610 94.3157 106.5843 75.70 121.80
Total 90 99.6378 11.12314 1.65814 96.2960 102.9795 74.00 123.00
ULIP E line Sheet 1 30 —0.1333 253170 0.65368 —1.5353 1.2687 —5.00 5.00
Sheet 2 30 0.0000 2.03540 0.52554 -1.1212 11212 —4.00 4.00
Sheet 3 30 0.1000 2.00178 0.51686 —1.0086 1.2086 —3.00 4.50
Total 60 -0.0111 2.15451 0.32118 —0.6584 0.6362 —5.00 5.00
L LIP Eline Sheet 1 30 0.7000 3.03433 0.78346 —0.9804 2.3804 —3.00 6.00
Sheet 2 30 0.3333 2.44708 0.63183 —1.0218 1.6885 —3.00 5.00
Sheet 3 30 0.4533 212262 0.70298 —1.0544 1.9611 —2.80 5.00
Total 90 0.4956 2.68649 0.40048 —0.3116 1.3027 —3.00 6.00
Cl: Confidence interval, SE: Standard error, SD: Standard deviation
Table 2b: Post hoc Tukey honest significant difference analysis
Dependent m W) Mean SE Significant 95% Cl
variable Group Group difference (I-J) Lower bound Upper bound
G: EL max Sheet 1 Sheet 2 —6.07333* 1.36883 0.000 —9.3989 —2.7478
Sheet 3 —4.58000% 1.36883 0.005 —1.9056 —1.2544
Sheet 2 Sheet 1 6.07333* 1.36883 0.000 2.7478 9.3989
Sheet 3 1.49333 1.36883 0.525 —1.8322 4.8189
Sheet 3 Sheet 1 4.58000% 1.36883 0.005 1.2544 7.9056
Sheet 2 —1.49333 1.36883 0.525 —4.8189 1.8322
H: EL mand Sheet 1 Sheet 2 —4.50667* 1.66152 0.026 —8.5433 —-0.4700
Sheet 3 —3.38667 166152 0.116 —17.4233 0.6500
Sheet 2 Sheet 1 4.50667* 1.66152 0.028 0.4700 8.5433
Sheet 3 1.12000 1.66152 0.780 —2.9167 5.1567
Sheet 3 Sheet 1 3.38667 186152 0.118 —0.6500 74233
Sheet 2 —1.12000 1.66152 0.780 —5.1567 2.9167

*The mean difference is significant at the 0.05 level. Sheet 1: Full manual, Sheet 2: Manual on digital, Sheet 3: Full digital (nemoceph). CI: Confidence interval, SE: Standard error
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Tahle 2a: One-way ANOVA test to determine the differences hetween the three techniques

Ceph Method n Mean sD SE 95% CI for mean Minimum Maximum
parameters of tracing Lower bound Upper bound
SNA Sheet 1 30 81.8333 2.93785 0.75855 80.2084 83.4603 78.00 90.00
Sheet 2 30 82.4200 2.45886 0.63488 81.0583 83.7817 79.50 89.00
Sheet 3 30 82.2800 256994 0.66355 80.8568 83.7032 79.20 89.40
Total 90 82.1778 2.61446 0.38974 81.3923 82.9632 78.00 90.00
SNB Sheet 1 30 77.8000 2.62406 0.67753 76.3468 79.2532 73.00 83.00
Sheet 2 30 78.2133 2.6511 0.68451 16.7452 79.6815 73.50 83.00
Sheet 3 30 78.6733 2.40964 0.62217 77.3389 80.0077 74.80 84.00
Total 90 78.2289 2.53078 0.37721 17.4686 78.9892 73.00 84.00
ANB Sheet 1 30 4.0333 1.73686 0.44845 3.0715 4.9952 2.00 7.00
Sheet 2 30 4.2087 1.64424 0.42454 3.2961 5.1172 2.00 1.50
Sheet 3 30 3.6000 141573 0.36554 2.8160 4.3840 1.20 5.80
Total 90 3.9467 1.58882 0.23685 3.4693 44240 1.20 1.50
SN-GoGn Sheet 1 30 21.4667 4.83834 1.24925 24.7873 30.1460 16.00 35.00
Sheet 2 30 28.1800 5.62967 1.45357 25.0624 31.2976 17.00 36.00
Sheet 3 30 28.2000 5.21207 1.34575 25.3136 31.0864 17.40 36.80
Total 90 27.9489 5.12789 0.76442 26.4083 29.4895 16.00 36.80
FMA Sheet 1 30 22.2867 5.82441 1.50386 19.0412 25.4921 5.00 30.00
Sheet 2 30 21.3467 5.40130 1.39461 18.3555 24.3378 8.00 30.00
Sheet 3 30 226733 4.89759 1.26455 19.9611 25.3855 9.00 3040
Total 90 22.0956 5.29373 0.78914 20.5051 23.6860 5.00 3040
EL Max Sheet 1 30 76.6000 2.89828 0.74833 74.9950 78.2050 72.00 82.00
Sheet 2 30 82.6733 411479 1.21735 80.0624 85.2843 76.00 93.00
Sheet 3 30 81.1800 3.39542 0.87669 79.2997 83.0603 75.00 85.70
Total 90 80.1511 4.49917 0.67070 18.7994 81.5028 72.00 93.00
EL Mand Sheet 1 30 97.8000 4.60124 1.18804 95.2519 100.3481 92.00 105.00
Sheet 2 30 102.3087 4.87009 1.25745 99.6097 105.0036 95.00 109.00
Sheet 3 30 101.1867 4.15036 1.07162 98.8883 103.4851 94.00 107.10
Total 90 1004311 4.84950 0.72292 98.9742 101.6881 92.00 109.00
N Vertto A Sheet 1 30 —0.5667 272467 0.70351 —2.0755 0.9422 —5.00 4.00
Sheet 2 30 0.4267 2.07931 0.53688 —0.7248 1.5781 —2.00 4.90
Sheet 3 30 0.0400 2.36698 0.61115 —1.2708 1.3508 —3.00 3.80
Total 90 —0.0333 2.38566 0.35563 —0.7501 0.6834 —5.00 4.90
I Vert to Pag Sheet 1 30 —6.3667 511813 1.32150 —9.2010 —35323 —15.00 3.00
Sheet 2 30 —4.4667 3.88893 1.00412 —6.6203 -2.3130 —12.00 4.00
Sheet 3 30 —5.2800 3.77855 0.97562 —1.3725 —3.1875 —11.80 1.30
Total 90 —5.3711 4.27895 0.63787 —6.6566 —4.0856 —15.00 4.00
UI-NA (mm) Sheet 1 30 6.2000 3.30476 0.85328 4.3699 8.0301 —2.00 10.00
Sheet 2 30 5.9333 3.36020 0.86760 40725 1.7942 —2.00 11.00
Sheet 3 30 6.2933 3.21702 0.83063 45118 8.0749 —2.00 10.20
Total 90 6.1422 322241 0.48038 51741 1.1104 —2.00 11.00
Ul-NA (°) Sheet 1 30 31.2000 11.45301 295715 24.8575 375425 4.00 45.00
Sheet 2 30 30.2133 11.01154 284317 24.1153 36.3113 5.00 43.20
Sheet 3 30 30.3067 10.87819 2.80874 24.2825 36.3308 3.00 42.80
Total 90 305733 10.87067 1.62050 27.3074 33.8392 3.00 45.00
LI - NB (mm) Sheet 1 15 4.3000 276328 0.71348 2.7697 5.8303 1.00 10.00
Sheet 2 30 4.1000 2.39195 0.61760 2.7754 5.4246 1.00 9.00
Sheet 3 30 4.4000 2.59230 0.66933 2.9644 5.8356 1.00 9.20
Total 90 4.2667 2.53063 0.37724 3.5064 5.0270 1.00 10.00
LI-NB(7) Sheet 1 30 22.6667 7.48013 1.93136 18.5243 26.8090 13.00 40.00
Sheet 2 30 22.8333 6.11108 1.577817 19.4491 26.2175 13.00 38.00
Sheet 3 30 23.2667 6.78661 1.75230 19.5084 21.0250 13.10 39.10
Total 90 229222 6.66377 0.99338 20.9202 24.9242 13.00 40.00
ul- 0N Sheet 1 30 113.0667 11.27239 2.91062 106.8242 119.3091 87.00 130.00
Sheet 2 30 111.3667 10.77110 2.78109 105.4018 117.3315 88.00 128.00
Sheet 3 30 182.0867 268.80796 69.40592 33.2258 330.9476 88.40 1153.00
Total 90 135.5067 155.49416 23.17970 88.7910 182.2223 87.00 1153.00
IMPA Sheet 1 30 96.1333 8.50098 2.19494 91.4256 100.8410 84.00 113.00
Sheet 2 30 96.7000 5.89128 1.52112 93.4375 99.9625 86.00 112.00
Sheet 3 30 97.5800 6.80002 1.75576 93.8143 101.3457 85.50 112.80
Total 90 96.8044 7.00801 1.04489 94.6990 98.9099 84.00 113.00
NASO LAB Sheet 1 30 97.6667 11.79386 3.04516 91.1354 104.1979 76.00 123.00
Sheet 2 30 100.7667 11.04353 2.85143 94.6510 106.8824 74.00 120.00
Sheet 3 30 100.4800 11.02291 2.84610 94.3157 106.5843 75.70 121.80
Total 90 99.6378 11.12314 1.65814 96.2960 102.9795 74.00 123.00
ULIP E line Sheet 1 30 —0.1333 253170 0.65368 —1.5353 1.2687 —5.00 5.00
Sheet 2 30 0.0000 2.03540 0.52554 -1.1212 11212 —4.00 4.00
Sheet 3 30 0.1000 2.00178 0.51686 —1.0086 1.2086 —3.00 4.50
Total 60 -0.0111 2.15451 0.32118 —0.6584 0.6362 —5.00 5.00
L LIP Eline Sheet 1 30 0.7000 3.03433 0.78346 —0.9804 2.3804 —3.00 6.00
Sheet 2 30 0.3333 2.44708 0.63183 —1.0218 1.6885 —3.00 5.00
Sheet 3 30 0.4533 212262 0.70298 —1.0544 1.9611 —2.80 5.00
Total 90 0.4956 2.68649 0.40048 —0.3116 1.3027 —3.00 6.00
Cl: Confidence interval, SE: Standard error, SD: Standard deviation
Table 2b: Post hoc Tukey honest significant difference analysis
Dependent m W) Mean SE Significant 95% Cl
variable Group Group difference (I-J) Lower bound Upper bound
G: EL max Sheet 1 Sheet 2 —6.07333* 1.36883 0.000 —9.3989 —2.7478
Sheet 3 —4.58000% 1.36883 0.005 —1.9056 —1.2544
Sheet 2 Sheet 1 6.07333* 1.36883 0.000 2.7478 9.3989
Sheet 3 1.49333 1.36883 0.525 —1.8322 4.8189
Sheet 3 Sheet 1 4.58000% 1.36883 0.005 1.2544 7.9056
Sheet 2 —1.49333 1.36883 0.525 —4.8189 1.8322
H: EL mand Sheet 1 Sheet 2 —4.50667* 1.66152 0.026 —8.5433 —-0.4700
Sheet 3 —3.38667 166152 0.116 —17.4233 0.6500
Sheet 2 Sheet 1 4.50667* 1.66152 0.028 0.4700 8.5433
Sheet 3 1.12000 1.66152 0.780 —2.9167 5.1567
Sheet 3 Sheet 1 3.38667 186152 0.118 —0.6500 74233
Sheet 2 —1.12000 1.66152 0.780 —5.1567 2.9167

*The mean difference is significant at the 0.05 level. Sheet 1: Full manual, Sheet 2: Manual on digital, Sheet 3: Full digital (nemoceph). CI: Confidence interval, SE: Standard error
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