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Dental Morphology and Crowding:
A Multivariate Approach

Eduardo Bernabéa; Carlos Flores-Mirb

Abstract: The objective of this study was to compare, combined and individually, the mesio-
distal (MD) and buccolingual (BL) tooth sizes as well as their respective crown proportions in the
permanent dentition in dental arches with moderate, mild, and no crowding. Dental casts from
two-hundred 12 to 16-year-old school children from a typical high school from Lima, Peru, were
used. The MD and BL tooth sizes of all permanent teeth except second and third molars were
measured, and their crown proportion (MD/BL ratio) was estimated. Each dental arch was clas-
sified as presenting moderate (25.1 mm or more of discrepancy), mild (20.1 and 25 mm of
discrepancy), and no crowding (zero or a positive discrepancy). Combined and tooth-specific
comparisons among the crowding groups for the tooth sizes as well as crown proportions were
performed with a multivariate analysis of variance (MANOVA, using Wilks lambda). Combined
MD tooth sizes and crown proportions differed among crowding groups. Subsequent individual
comparisons indicated differences for MD tooth size of all upper teeth and for lower premolars
and central incisors. Differences were also detected for crown proportions of the upper second
premolar, canine, and both incisors; as well as for the lower first premolar, canine, and central
incisor. No differences were found for the BL tooth sizes among crowding groups. MD tooth sizes
and crown proportions from specific teeth are significantly different between dental arches with
moderate, mild, and noncrowded arches. This study helps to understand the odontometric com-
ponent of the dental crowding multifactorial origin. (Angle Orthod 2006;76:20–25.)
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INTRODUCTION

The association between dental crowding and tooth
size has been studied previously; however, conclu-
sions remain discrepant. Although various studies
have reported a significant association between
both,1–8 others disagree.9–13 It is expected that tooth
size is not the only determining factor in the origin of
crowding. Another factor that has been previously sug-
gested as significant1,14,15 is crown proportion although
others refuted its significance.3,5,11,12

Moderate to high correlations between tooth sizes
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within a dental arch have been previously published16

and are, at present, widely used by clinicians for pre-
diction of tooth sizes in treatment planning.17–19 This
supports the multivariate character of each tooth in its
respective dental arch.4 Therefore, the selected statis-
tical method must compare all tooth sizes between
dental arches not only at an individual level but also
simultaneously combined with the other teeth.

Although previous studies have compared the tooth
size between dental arches with and without crowding,
they have not evaluated it in a multivariate approach.
The question of whether or not the observed differ-
ences for tooth sizes or crown proportions between
arches with different crowding degrees are statistically
significant can be most appropriately answered by ap-
plying a multivariate test. When multiple dependent
variables are intercorrelated and they have to be com-
pared between groups, a multivariate analysis of var-
iance (MANOVA) is the most appropriate test.

The aim of this study was to compare, combined
and individually, the mesiodistal (MD) and buccolin-
gual (BL) tooth sizes as well as the crown proportions
between dental arches in permanent dentition with
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moderate, mild, and no crowding. It was theorized that
a multivariate approach could give some additional in-
formation about the effect of tooth size and crown pro-
portions on dental crowding.

MATERIALS AND METHODS

A representative sample (a 5 95%; b 5 80%) of
200 students from a public high school (between 12
and 16 years of age) was randomly selected from 321
students, which fulfilled the following selection criteria:
(1) Peruvian ancestors at least from one previous gen-
eration, (2) both last names of Hispanic origin, (3) per-
manent dentition completely erupted except second
and third molars, (4) absence of any orthodontic treat-
ment, (5) clinically evident dental caries, (6) restora-
tions or (7) significant attrition in proximal surfaces,
and (8) any anomaly in tooth number, size, or shape.
School children considered in this study are typical
from the Peruvian population in the city of Lima, Peru.

Maximum MD16 and BL20 tooth sizes of all perma-
nent teeth from the right to left first molar were mea-
sured. Once both tooth sizes were obtained, MD/BL
ratio was calculated for each tooth as a representation
of the crown proportion.14 Crowding was defined as the
difference in millimeters between the arch perimeter21

and the MD tooth size sum. Each dental arch was
classified as presenting moderate (25.1 mm or more
of discrepancy), mild (20.1 and 25 mm) of discrep-
ancy, and no crowding (zero or a positive discrepan-
cy).22 Maxillary and mandibular arches were classified
separately.

Duplicate measurements were made by a single cal-
ibrated examiner (EB), by means of a sliding caliper
(Dentaurum, Pforzheim, Germany) to the nearest 0.1
mm. Second measurements were done after finishing
with all the first measurements from right first molar to
left first molar in each arch. In doing so, it was ex-
pected that the first measurement would not bias the
second. When first and second measurements dif-
fered by more than 0.2 mm, the tooth was remeasured
and this third measurement was then registered. If the
difference between both measurements was less than
0.2 mm, then the first measurement was regis-
tered.23,24

To evaluate systematic error in the measurements,
intra- and interexaminer calibration was developed.
This consisted of the primary investigator (EB) and an
experienced orthodontist (CF), who acted as a gold
standard, measuring the same five pairs of models two
times, 24 hours apart. Concordance between the
groups of measurements was high (Intraclass corre-
lation coefficient, 0.987 and 0.972 for intra- and inter-
examiner calibration) and statistically different from
zero in both cases (P , .001). Measurement errors for

intra- and interexaminer calibration, estimated as the
mean difference between pairs of measures, were
0.034 mm (CI95%[20.003; 0.072]) and 0.063 mm
(CI95%[0.017; 0.142]) and did not differ from zero
(Paired-sample t-test, P 5 .151 and P 5 .124, re-
spectively).

No differences were found between hemiarches;
therefore, the average of both hemi arches for the MD
and BL tooth sizes was used in all statistical analyses.
MANOVA, using Wilk’s lambda, were used to com-
pare, first combined and then individually, upper and
lower tooth sizes (MD and BL) as well as crown pro-
portions between the three groups. Assumptions of
normality within each group (Kolmogorov-Smirnov
test), equality of covariance-variance matrixes among
groups (Box’s test), and multiple correlations between
dependent variables (Bartlett’s test) were fulfilled. Post
hoc multiple comparisons between pairs of groups
were conducted through Scheffe’s test only when
combined and individual significant statistical differ-
ences were found.

RESULTS

For the upper arch, the frequency of dental arches
according to the crowding severity was 18% (36/200)
with moderate crowding, 43% (86/200) with mild
crowding, and 39% (78/200) without crowding. For the
lower arch, 17% (34/200), 41% (82/200), and 42% (84/
200) presented moderate, mild, and no crowding, re-
spectively.

Mean values for the MD and BL tooth size as well
as their respective crown proportions within each
crowding group separately by arch are shown in Ta-
bles 1 through 3, respectively.

When all upper MD tooth sizes were grouped to-
gether and analyzed with a MANOVA test (Wilk’s
lambda), a statistically significant average difference
was found among moderate, mild, and noncrowded
dental arches (P , .001); therefore, at least one of the
upper MD tooth sizes varied among the groups. Each
MD tooth size was compared among groups through
subsequent one-way analysis of variance (ANOVA)
tests with significant statistical differences for all eval-
uated teeth from first molar to central incisor (P 5
.048, P , .001, P 5 .002, P 5 .029, P . .001, and P
5 .003, respectively).

When all lower MD tooth sizes were grouped to-
gether and analyzed with a MANOVA test (Wilk’s
lambda), a statistically significant average difference
was found among moderate, mild, and noncrowded
dental arches (P 5 .001); therefore, at least one of the
lower MD tooth sizes varied among the groups. Again,
each MD tooth size was compared among groups
through subsequent one-way ANOVA tests with sig-
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TABLE 1. Comparison of the MD Tooth Sizes Between Moderate, Mild, and Noncrowded Dental Archesa,b

MD Tooth Size
(mm)

Upper Arch

No Crowding
(n 5 68)

Mild Crowding
(n 5 53)

Moderate Crowding
(n 5 24)

Lower Arch

No Crowding
(n 5 59)

Mild Crowding
(n 5 69)

Moderate Crowding
(n 5 27)

First molar 10.83 (0.06)* 10.93 (0.09) 10.95 (0.07)* 11.55 (0.07) 11.64 (0.07) 11.85 (0.08)
Second premolar 7.19 (0.05)* 7.29 (0.07)† 7.35 (0.06)*,† 7.42 (0.06)* 7.46 (0.07) 7.74 (0.08)*
First premolar 7.43 (0.05)*,† 7.56 (0.06)† 7.72 (0.07)* 7.25 (0.06)* 7.38 (0.06)† 7.46 (0.08)*,†
Canine 8.18 (0.05)* 8.33 (0.06) 8.43 (0.12)* 7.05 (0.05) 7.25 (0.05) 7.29 (0.08)
Lateral incisor 7.24 (0.06)*,† 7.31 (0.08)*,‡ 7.41 (0.09)†,‡ 6.08 (0.05) 6.22 (0.04) 6.40 (0.07)
Central incisor 8.59 (0.06)* 8.87 (0.08)† 8.91 (0.10)*,† 5.43 (0.05)* 5.50 (0.04) 5.55 (0.05)*

a MD indicates mesiodistal.
b Values within parenthesis are standard errors of the mean. *, †, and ‡ indicate significant statistically difference between pairs of groups

(Scheffe’s post hoc test): *, between no crowding and moderate crowding groups; †, between no crowding and mild crowding groups; and ‡,
between mild crowding and moderate crowding groups.

TABLE 2. Comparison of the BL Tooth Sizes Between Moderate, Mild, and Noncrowded Dental Archesa,b

BL Tooth Size
(mm)

Upper Arch

No Crowding
(n 5 68)

Mild Crowding
(n 5 53)

Moderate Crowding
(n 5 24)

Lower Arch

No Crowding
(n 5 59)

Mild Crowding
(n 5 69)

Moderate Crowding
(n 5 27)

First molar 11.73 (0.07) 11.74 (0.09) 11.80 (0.11) 11.08 (0.06) 11.12 (0.07) 11.10 (0.08)
Second premolar 9.76 (0.06) 9.80 (0.09) 9.93 (0.09) 8.78 (0.07) 8.75 (0.06) 8.83 (0.07)
First premolar 9.82 (0.06) 9.91 (0.09) 10.03 (0.09) 8.21 (0.07) 8.22 (0.06) 8.29 (0.08)
Canine 8.25 (0.10) 8.27 (0.10) 8.04 (0.16) 7.29 (0.09) 7.44 (0.07) 7.13 (0.11)
Lateral incisor 6.75 (0.08) 6.75 (0.08) 6.67 (0.13) 6.30 (0.06) 6.34 (0.06) 6.24 (0.07)
Central incisor 7.38 (0.07) 7.41 (0.09) 7.35 (0.12) 6.03 (0.05) 6.00 (0.06) 6.06 (0.08)

a BL indicates buccolingual.
b Values within parenthesis are standard errors of the mean.

TABLE 3. Comparison of the Crown Proportions Between Moderate, Mild, and Noncrowded Dental Archesa,b

MD/BL Ratio
(%)

Upper Arch

No Crowding
(n 5 68)

Mild Crowding
(n 5 53)

Moderate Crowding
(n 5 24)

Lower Arch

No Crowding
(n 5 59)

Mild Crowding
(n 5 69)

Moderate Crowding
(n 5 27)

First molar 92.5 (0.54) 93.2 (0.59) 92.9 (0.90) 104.4 (0.58) 104.7 (0.52) 106.8 (0.68)
Second premolar 73.7 (0.46)* 74.4 (0.56)† 74.2 (0.93)*,† 84.7 (0.71) 85.4 (0.70) 87.9 (1.30)
First premolar 75.7 (0.45) 76.4 (0.50) 77.0 (0.88) 88.4 (0.67)* 89.9 (0.78) 90.2 (1.17)*
Canine 99.9 (1.07)* 101.2 (1.12)† 105.7 (2.46)*,† 97.3 (1.19)* 97.8 (0.89)† 102.7 (1.47)*,†
Lateral incisor 108.1 (1.46)* 108.9 (1.44)† 111.9 (2.46)*,† 96.9 (0.98) 98.6 (0.98) 102.8 (1.14)
Central incisor 116.9 (1.08)*,† 120.4 (1.59)† 121.7 (1.77)* 90.5 (1.06)* 92.1 (0.88) 91.9 (1.20)*

a MD indicates mesiodistal; BL; buccolingual.
b Values within parenthesis are standard errors of the means. *, and † indicate significant statistically difference between pairs of groups

(Scheffe’s post hoc test): *, between no crowding and moderate crowding groups and †, between mild crowding and moderate crowding groups.

nificant statistical differences for the second and first
premolar (P 5 .017 and P , .001, respectively) as well
as for central incisor (P 5 .001).

In both dental arches, post hoc pairwise compari-
sons by Scheffe’s test were conducted for those upper
and lower MD tooth sizes in which differences among
groups were initially obtained (Table 1). Although MD
tooth sizes in moderate crowded dental arches were
always larger than those in mild crowded dental arch-
es and these were also larger than in noncrowded
dental arches, statistically significant differences were
almost always located between extreme groups, that
is, between dental arches with moderate and no

crowding (nine out of 15 statistically significant pair-
wise comparisons).

Using the same statistical strategy, comparison of
the combined BL tooth sizes within both dental arches
did not indicate significant statistical differences for the
upper arch (P . .215) or the lower arch (P . .098).

In relation to the crown proportions (Peck and Peck
index), difference among moderate, mild, and non-
crowded dental arches were observed for the com-
bined crown proportions (P , .001 and P 5 .012 for
the upper and lower arches, respectively). On the ba-
sis of these results, differences (one-way ANOVA
tests) among the crowding groups were observed for
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the second premolar (P , .001), canine (P 5 .002),
lateral (P , .001), and central incisor (P 5 .005) in the
upper arch and for the first premolar (P 5 .012), ca-
nine (P 5 .002), and central incisor (P 5 .007) in the
lower arch.

Finally, pairwise comparisons by Scheffe’s test were
performed for those upper and lower crown propor-
tions in which differences among the crowding groups
were found (Table 3). For the majority of the evaluated
teeth (nine out of 12 statistically significant pairwise
comparisons), crown proportions presented larger val-
ues in arches with moderate crowding, followed for
those in arches with mild crowding and without crowd-
ing, respectively. Similar to MD tooth sizes, significant
differences were almost always located between ex-
treme groups (seven out of 12 significant pairwise
comparisons).

DISCUSSION

This study presents a sample of Peruvian origin. In
previous studies23–26 with the same or a similar sample,
it has been shown that although some statistically sig-
nificant differences in tooth size were found compared
with Caucasian standards, they were not likely to be
clinically significant. Therefore, it could be considered
that the present results are likely to be representative
for other populations, but this has to be proven.

MANOVA was introduced as a theoretical concept
several decades ago.27 As a multivariate extension of
the univariate ANOVA, the MANOVA permits the ex-
amination of differences among groups through the si-
multaneous evaluation of several dependent variables,
which are quantitatively measured.28

To our knowledge, the MANOVA has not yet been
used to evaluate the effect of several odontometric
measurements simultaneously on dental crowding.
Reasons to use a MANOVA test instead of several
individual univariate tests (ANOVAs) or multiple t-tests
are to eliminate the need of numerous individual sta-
tistical tests, which tend to increase the type-I error
level. This decreases the possibility that the found sig-
nificance would appear just for chance. So, in this
case, for the six upper MD tooth sizes, the probability
of committing a type-I error with separated univariate
tests would be situated between .05 (if all MD tooth
sizes were perfectly correlated) and 1–0.956 5 .26 (if
all MD tooth sizes were not correlated at all).28 MAN-
OVA test offers a unique general test to compare the
group differences (degrees of crowding) among all de-
pendent variables (tooth sizes and crown proportion)
maintaining a constant significance level (5%).

In addition, individual univariate tests ignore the ex-
isting intercorrelation between dependent variables
and, therefore, do not use all available information to

evaluate the global differences among groups. In fact,
when there are complex interrelationships between
dependent variables, MANOVA test exhibits a higher
potency than separated individual univariate tests be-
cause MANOVA test finds combined differences,
which could not be detected with the individual uni-
variate tests.

Dental crowding occurs when the space required for
the correct alignment of the teeth exceeds the space
available in the dental arch.29 This usually results in
rotated, ectopic, or impacted teeth.29,30 However, cur-
rently, there is no widely accepted in a specific clas-
sification method or cutoff point to classify dental
crowding. Thus, in previous studies crowding was es-
timated according to (1) the degree of displacement of
individual teeth from the general configuration of the
dental arch,9 (2) the difference between available and
required space (dentoalveolar disproportion),2,13 (3)
the amount of irregularity of the lower incisor,1,5,11,12 (4)
the agreement of visual examinations for independent
examiners,4,10 and (5) the use of intraoral occluso-
grams.6

With the purpose of defining dental crowding, the
classification used in this study was based on the the-
oretical cutoff point (five mm) suggested by Proffit22 for
extraction requirement. This classification was used
because of the worldwide use of his book as a leading
orthodontic textbook. Once done, differences in tooth
sizes and crown proportions between crowding groups
could be statistically evaluated.

According to these results, combined upper and
lower MD tooth sizes differed between the three
crowding groups. In the upper arch, the combined dif-
ference among groups was due to all the MD tooth
sizes, whereas in the lower arch, difference was only
due to premolars and central incisor tooth sizes. An
incremental pattern was observed in all evaluated
teeth. When the MD tooth size incremented, the
amount of exhibited crowding in the dental arch also
increased.

From all reviewed studies, only three compared all
upper and lower MD tooth sizes. Our findings corrob-
orated those of Doris et al4 and Chang et al6 but dis-
agreed with Howe et al.10 It is interesting to underline
that in these three previous studies, comparisons were
done only between two groups (dental arches with and
without crowding). This study seems to be the first pre-
senting differences between varying degrees of
crowding.

Contrary to what was expected,5,11,12 differences for
the upper and lower BL tooth sizes were not found
when all the BL tooth sizes per arch were combined;
therefore, subsequent exploration of individual differ-
ences for each tooth size between groups was not
warranted.
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Evaluation of crown proportions between groups in-
dicated combined differences for both dental arches.
These differences were caused by individual discrep-
ancies for the second premolar and the three anterior
teeth in the upper maxilla and for the first premolar,
canine, and central incisor in the lower maxilla. Al-
though an incremental pattern was also observed, it
was not so clear as that for the MD tooth sizes. Only
three quarters of the evaluated crown proportions ex-
hibited this incremental pattern according to the
amount of crowding in the dental arch.

Peck and Peck14,15 reported that differences ob-
served between arches with and without incisal irreg-
ularity (Little’s index) could be the cause not only for
larger MD tooth sizes but also for shorter BL tooth siz-
es (which would indicate a general morphological de-
viation). However, Smith et al5 suggested later that the
differences were because of method of calculation of
the Peck ratio, which includes MD tooth size mea-
surements, which are associated with crowding. Our
opinion is that it has to be more than just MD tooth
sizes because, according to the present results, the
canine crown proportion exhibits differences in both
dental arches, whereas their respective MD tooth siz-
es did not result in statistical differences in the lower
arch.

Although, lower central incisor crown proportions fell
inside the values recommended by Peck and Peck
(88–92%)14 independently of the crowding degree in
the dental arches, significant differences were found
between the extreme groups (Table 3). On the oppo-
site side, lower lateral incisor crown proportions were
above the normal values (90–95%)14, but no significant
differences between groups were exhibited.

Peck and Peck15 also recommended that crown pro-
portions for both lower premolars in dental arches
without incisor crowding should be normally below
100%. In this study, even though the lower first pre-
molar crown proportions were less than this value in
all the crowding groups, significant differences were
detected between extreme groups (Table 3).

Although previous studies have reported a lack of
association between the crown proportions and incisor
crowding,3,5,11,12 in this study, crown proportions do
seem to differ according to the degree of dentoalveolar
discrepancy presented in the dental arch. Therefore,
future studies with a larger sample are needed to re-
evaluate the potential effect on crowding of crown pro-
portions for each tooth.

It must be kept in mind that dental morphology
(tooth sizes and crown proportions) is only one of the
several factors that may be involved in the etiology of
dental crowding. Certainly, other nonodontometric fac-
tors interact, which has not been considered in the
present approach.

CONCLUSIONS

• The use of the MANOVA test in this study offered a
unique general test to compare the odontometric de-
pendent variables (tooth sizes and crown proportion)
among dental arches with different crowding de-
grees.

• Dental arches with moderate, mild, and no crowding
differ most of the times significantly in their MD tooth
sizes and crown proportions individually or combined
but not in their BL tooth sizes.

• For the MD tooth sizes, differences among groups
existed in all upper teeth and in the lower central
incisor, second, and first premolar.

• For the crown proportions, differences were located
in the upper second premolar, canine, lateral, and
central incisor as well as in the lower first premolar,
canine, and central incisor.

REFERENCES

1. Peck S, Peck H. Crown dimensions and mandibular incisor
alignment. Angle Orthod. 1972;42:148–153.

2. Norderval K, Wisth PJ, Boe OE. Mandibular anterior crowd-
ing in relation to tooth size and craniofacial morphology.
Scand J Dent Res. 1975;83:267–273.

3. Keene A, Engel G. The mandibular dental arch, part IV:
prediction and prevention of lower anterior relapse. Angle
Orthod. 1979;49:173–180.

4. Doris JM, Bernard BW, Kuftinec MM, Stom D. A biometric
study of tooth size and dental crowding. Am J Orthod. 1981;
79:326–336.

5. Smith RJ, Davidson WM, Gipe DP. Incisor shape and inci-
sor crowding: a re-evaluation of the Peck and Peck ratio.
Am J Orthod. 1982;82:231–235.

6. Chang HF, Shiau YY, Chen KC. The relationship of dental
crowding to tooth size, dental arch width, and arch depth.
Proc Natl Sci Counc Repub China B. 1986;10:229–235.

7. Yoshihara T, Matsumoto Y, Suzuki J, Sato N, Oguchi H.
Effect of serial extraction alone on crowding: relationships
between tooth width, arch length, and crowding. Am J Or-
thod Dentofacial Orthop. 1999;116:691–696.

8. Rhee SH, Nahm DS. Triangular-shaped incisor crowns and
crowding. Am J Orthod Dentofacial Orthop. 2000;118:624–
628.

9. Mills LF. Arch width, arch length and tooth size in young
adult males. Angle Orthod. 1964;34(2):124–129.

10. Howe RP, McNamara JA Jr, O’Connor KA. An examination
of dental crowding and its relationship to tooth size and arch
dimension. Am J Orthod. 1983;83:363–373.

11. Puneky PJ, Sadowsky C, BeGole EA. Tooth morphology
and lower incisor alignment many years after orthodontic
therapy. Am J Orthod. 1984;86:299–305.

12. Gilmore CA, Little RM. Mandibular incisor dimensions and
crowding. Am J Orthod. 1984;86:493–502.

13. Radnzic D. Dental crowding and its relationship to mesio-
distal crown diameters and arch dimensions. Am J Orthod
Dentofacial Orthop. 1988;94:50–56.

14. Peck H, Peck S. An index for assessing tooth shape devi-
ations as applied to the mandibular incisors. Am J Orthod.
1972;61:384–401.

15. Peck S, Peck H. Orthodontic aspects of dental anthropolo-
gy. Angle Orthod. 1975;45:95–102.

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-05-14 via free access



25DENTAL MORPHOLOGY AND CROWDING

Angle Orthodontist, Vol 76, No 1, 2006

16. Moorrees CFA, Thomsen SO, Jensen E, Yen PK. Mesio-
distal crown diameters of the deciduous and permanent
teeth in individuals. J Dent Res. 1957;36:39–47.

17. Moyers RE. Handbook of Orthodontics for the Student and
General Practitioner. Chicago, Ill: Year Book Medical Pub-
lishers; 1972:375.

18. Tanaka MM, Johnston LE. The prediction of the size of un-
erupted canines and premolars in a contemporary ortho-
dontic population. J Am Dent Assoc. 1974;88:798–801.

19. Moyers RE. Handbook of Orthodontics. Chicago, Ill: Year
Book Medical Publishers; 1988:375.

20. Potter RH, Yu PL, Dahlberg AA, Merritt AD, Conneally PM.
Genetic studies of tooth size factors in Pima Indian families.
Am J Hum Genet. 1968;20:89–100.

21. Lundström A. An investigation of 202 pairs of twins regard-
ing fundamental factors in the aetiology of malocclusion.
Dent Rec. 1949;69:251–266.

22. Proffit WR, Field HW. Contemporary Orthodontics. St Louis,
Mo: Mosby; 2000:224.

23. Flores-Mir C, Bernabé E, Camus C, Carhuayo MA, Major
PW. Prediction of mesiodistal canine and premolar tooth

width in a sample of Peruvian adolescents. Orthod Crani-
ofac Res. 2003;6:173–176.
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25. Bernabé E, Flores-Mir C. Are the lower incisors the best
predictors for the unerupted canine and premolars sums?
An analysis of a Peruvian sample. Angle Orthod. 2005;75:
198–203.
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