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Table 1. Previous reports regarding mixed dentition analysis for various ethnic populations
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Bemabé and Flores-Mir

(2004)° /
Diagne et al (2003)°
Hashim and Al-Shalan

(2003)"
Nourallah et al (2002)"
Jaroontham and Godfrey
(2000)"
Yuen et al (1998)"

Bishara and Jakobsen
(1998)"

Lee~Chan et al (1998)'°
Schirmer and Wiltshire
(1997)" )
de Paula et al (1995)°
al-Khadra (1993)"
Staley et al (1984)°

Staley et al (1979

Zilberman et al (1977)

Tanaka and Johnston
(1974

Hixon and Oldfather (1958)°

Moyers (1958)

Peruvian

Senegalese
Saudi
Arabian
Syrian
Thai

population
Hong Kong

Chinese
Caucasian

East Asian
American
African
American

Brazilian

Saudi
Arabian
Caucasian

Caucasian

Israeli
Children

Caucasian

Caucasian

Caucasian

150

50
65

55

201

100

40

34

83

56

41

Normal

Patients
Normal

Patients
Patients

Normal

Normal

Patients

Patients

NA

Patients

Normal

Normal

Patients

Patients

Normal

Separate

Separate
Pooled

Pooled
Separate

Separate

Separate

Pooled

Separate

Separate

Pooled

Pooled

Separate

Pooled

Pooled

Pooled

NA
NA

50
NA

NA

NA

NA

NA

NA

29

NA

NA

Simple regression

Simple regression
Simple regression

Simple regression
Simple regression

Simple regression
Simple regression
Simple regression
Simple regression

45° ceph and
correlation
Simple regression

Periapical x-rays
Simple regression
Perlapical x-rays
Multiple regression
Full periapical
X-rays

Simple regression
Simple regression

Periapical x-rays
Simple regression’
Method unknown

Normal, Normal occlusion subjects; Patients, subjects who visited orthodontists; NA, not available.
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2). FAke] 7% 3582 x (maxillary central incisor) +
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central incisor) + 26.22 x (mandibular lateral incisor)
+ 49.63 x (mandibular 1* molar) — 748.122}= &
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Table 2. Classification function coefficients which are used to cluster and then reassign the subjects to 2 groups
(smaller vs. larger group)

Maxillary central incisor 35.82 38.37 42.65 45.03
Maxillary 1% molar 4378 4695 64.81 69.47
Mandibular central incisor 1365 14.08 33.84 37.02
Mandibular lateral incisor 26.22 27142 20.80 2241
Mandibular 1* molar 4963 53.33 57.19 60.15
Constant 74812 -853.62 -926.70 ~1,050.69
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Table 3. Multiple regression coefficients to predict the
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premolar, and 2M premolar sizes

Independent variable

Constant 10.59 742 -1.06
Maxillary central incisor 0.19 -0.12 067"
Maxillary 1% molar 0.45" 0617 0.43
Mandibular central incisor 0.03 0.13 0.08
Mandibular lateral incisor 065" 098" 0.67
Mandibular 1% molar 0.10 0.18 075"
p-value for model fitting 0.002 <0001 <0001

-1.47 855 6.79 0.55 2.20
0.30 0.44 0.46 0.48 0.34
0.32 0.34 0.40% 0.64" 0.46
034  -070 -0.25 -0.34 052"
088" 083 0.99" 0.70 1.og"
0837 043 0.13 0777 0697

<0001 0015 <0001 <0001 < 0001

Mx345, Sum of maxillary canine; 1% premolar, and 2™ premolar size Mn345, sum of mandibular canine, 1% premolar,

and 2 premolar size. Statistical significance of the regression coefficients p < 0.05; Tp < 0.01.
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Table 4. Residual (predicted value - real value) analysis after multiple regression to predict the sum of canine, 1
premolar, and 2™ premolar using maxillary central incisor, maxillary 1% molar, mandibular central incisor, mandibular

lateral incisor, and mandibular molar

Test sample (normal occlusion subjects)

Male Maxilla M 0.00
Mandible M 0.00
Female Maxilla 50 0.00
Mandible 50 0.00
Cross validation sample (orthodontic patients)
Male Maxilla 89 0.00
Mandible 89 0.11
Female Maxilla 58 -0.35
Mandible 58 -0.66

0.70 94 0.00 0.71
067 A 0.00 0.68
0.61 69 0.00 0.68
0.52 69 0.00 0.67
0.71 85 -0.17 0.72
0.66 85 0.05 0.74
0.68 272 -0.46 082
0.66 272 -0.93 0.73

RSD, Residual standard deviation.
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Mixed dentition analysis using a multivariate approach

Seung-Hyun Seo, BS," Hongseok An, BS, BS, DDS,’ Shin-Jae Lee, DDS, MSD, PhD,’
Won Hee Lim, DDS, MS, PhD," Bong-Rae Kim, BA, MS, PhD®

Objective: To develop a mixed dentition analysis method in consideration of the normal variation of tooth sizes.
Methods: According to the tooth-size of the maxillary central incisor, maxillary 1st molar, mandibular central in-
cisor, mandibular lateral incisor, and mandibular 1st molar, 307 normal occlusion subjects were clustered into
the smaller and larger tooth-size groups. Multiple regression analyses were then performed to predict the sizes
of the canine and premolars for the 2 groups and both genders separately. For a cross validation dataset, 504
malocclusion patients were assigned into the 2 groups. Then multiple regression equations were applied. Results:
Our results show that the maximum errors of the predicted space for the canine, 1st and 2nd premolars were
0.71 and 0.82 mm residual standard deviation for the normal occlusion and malocclusion groups, respectively.
For malocclusion patients, the prediction errors did not imply a statistically significant difference depending on
the types of malocclusion nor the types of tooth-size groups. The frequency of prediction error more than 1 mm
and 2 mm were 17.3% and 1.8%, respectively. The overall prediction accuracy was dramatically improved in this
study compared to that of previous studies. Conclusions: The computer aided calculation method used in this
study appeared to be more efficient. (Korean J Orthod 2009;39(2):112-119)
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