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Data on the size of the deciduous teeth are 
needed both in anthropology and in odon- 
tology. The size relationship between deci- 
duous molars and their permanent succes- 
sors represents odontometric data that have 
important practical applications in ortho- 
dontics. Variations in tooth size and shape 
among contemporary populations and 
among skeletal populations from various 
historical periods are of considerable interest 
in anthropology (1). 

It is generally held in dental anthropology 
that the deciduous dentition has changed less 
than the permanent dentition during evo- 
lution. Reduction in the size of the human 
permanent teeth to the present level (2) took 
place long before the corresponding reduc- 
tion in the size of the deciduous dentition 
(3). Whereas a slight increase in the size of 
the permanent teeth after the Middle Ages 
has been reported (M), the size of the 
deciduous teeth seems to have remained 
much the same during the last few thousand 
years (3,7,8). 

The size of the permanent teeth in modern 
Icelanders has been shown to be somewhat 
larger than expected on the basis of the Euro- 
pean ancestry of the population (9). The 
purpose of the present paper is to present 
statistical data on the odontometrics of the 
deciduous dentition in Icelanders. 

Materials and methods 
The material consists of stone casts of the 
dentitions of 540 children from three loca- 
tions in Northeast Iceland (Table l). 

Table 1. Number of individuals examined by sex and 
location 

M F M + F  

North Thingeyjarsgsla 67 64 131 
South Thingeyjarsfsla 102 94 196 
Hdsavik 117 96 213 
Total 286 254 540 

The maximum mesiodistal (MD) crown 
diameter was measured parallel to the occlu- 
sal and vestibular surfaces. The buccolingual 
(BL) crown diameter was the greatest dis- 
tance between the vestibular and lingual sur- 
faces at right angles to the MD measure- 
ment. The material and methods used have 
been reported previously in more detail 

The error of measurement was determined 
by repeating measurements after an interval 
of a few weeks. 

( 9 , W  
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Table 2. Mesiodistal diameter (in mm) of the deciduous teeth of modern Icelanders 

Tooth Sex n ir S cv R t 

hI 20 6.49 0.45 6.92 
F 18 6.43 0.45 7.01 

M + F  38 6.46 0.45 6.88 
M 71 5.35 0.38 7.11 
F 50 5.28 0.35 6.68 

M + F 121 5.32 0.37 6.93 
M 236 6.98 0.36 5.18 
F 193 6.90 0.35 5.10 

M + F 429 6.94 0.36 5.17 
M I16 7.17 0.48 6.75 
F 118 7.04 0.40 5.69 

M + F 234 7.11 0.45 6.30 
M 168 9.00 0.45 4.97 
F 158 8.97 0.45 4.97 

M + F 326 8.98 0.45 4.96 

M 10 4.27 0.30 6.96 
F 6 3.90 0.33 8.47 

M + F  I6 4.13 0.35 8.51 
M 36 4.70 0.38 8.17 
F 26 4.57 0.35 7.68 

M + F  62 4.64 0.37 8.03 

M 187 5.94 0.33 5.58 
F 132 5.82 0.31 5.26 

M + F 319 5.89 0.33 5.53 

M 80 7.98 0.45 5.57 
F 80 7.81 0.45 5.80 

M + F 160 7.90 0.46 5.77 
M 96 10.11 0.44 4.32 
F 93 9.95 0.48 4.83 

M + F 189 10.03 0.46 4.62 

5.70-7.75 
5.6&7.10 
5.60-7.75 

4.55-6.35 
4.65-6.60 
4.55-6.60 

5 .9&8.20 
6.00-8.05 
5.90-8.20 

6.20-8.55 

6.20-8.55 

7.9C10.15 
7.80-10.65 
7.80-10.65 

3.90-4.90 
3.5@4.50 
3.5&4.90 

6.25-8.15 

4.05-5.65 
3.90-5.30 
3.90-5.65 

4.90-6.85 
5.20-6.90 
4.9%6.90 

6.7C9.20 
6.80-8.90 
6.70-9.20 

8.85-1 1.30 
8.8C-11.70 
8.80-11.70 

0.41 

0.90 

2.25* 

2.16* 

0.67 

2.31* 

1.36 

3.231 

2.46* 

2.31* 

Number of teeth measured (n). means ( a ) ,  standard deviations (s), coefficients of variation 
(CV), and ranges (R) are given for men, women, and both sexes. Student's I test values ( 1 )  
indicate sexual dimorphism. 

* 0.05 > P > 0.01. 
I 0.01 > P > 0.001. 
i 0.001 > P. 

Results 
The error of measurement varied between 
0.56% and 1.79% of the mean of the two 
measurements, the molar measurements 
showing the smallest errors. The first 
measurement was larger in 9 of the 10 MD 
and 8 of the 10 BL measurements. 

Analysis of the results for the MD diam- 
eter are given in Table 2 and for the BL 
diameter in Table 3. Statistically significant 
sex differences were noted in 5 of the 10 BL 

measurements and in 6 of the 10 MD 
measurements. The coefficient of variation 
showed no systematic sexual dimorphism 
and it was smallest in the second molars and 
largest in the incisors. Table 4 shows the 
sexual dimorphism in percentage of the 
mean. It was largest in the lower incisors. 

Crown indices, modules, and areas are 
given in Table 5. Crown index showed little 
sexual dimorphism, but it was consistently 
a little more variable in boys than in girls. 
Crown module was consistently larger in  
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Table 3. Buccolingual diameter (in mm) of the deciduous teeth of modern Icelanders 

Tooth Sex n X S CV R f 

di' 

di2 

dc' 

dm' 

dm2 

dil 

di: 

dci 

dml 

dm2 

M 
F 

M + F  
M 
F 

M + F  
M 
F 

M + F  
M 
F 

M + F  
M 
F 

M + F  
M 
F 

M + F  
M 
F 

M + F  
M 
F 

M + F  
M 
F 

M + F  
M 
F 

M + F  

29 
20 
49 
70 
54 

124 
238 
196 
434 
212 
174 
386 
245 
200 
445 
11 
6 

17 
35 
26 
61 

188 
133 
32 I 
162 
136 
298 
133 
107 
240 

5.08 
5.01 
5.05 
5.01 
4.93 
4.98 
6.37 
6.27 
6.33 
8.87 
8.69 
8.79 

10.10 
9.88 

10.00 
3.91 
3.78 
3.86 
4.45 
4.29 
4.38 
5.71 
5.61 
5.67 
7.35 
7.29 
7.32 
9.09 
9.02 
9.06 

0.26 
0.30 
0.28 
0.34 
0.38 
0.36 
0.39 
0.36 
0.38 
0.46 
0.40 
0.44 
0.44 
0.41 
0.44 
0.22 
0.33 
0.26 
0.30 
0.23 
0.28 

0.34 
0.32 
0.33 
0.40 
0.38 
0.39 
0.37 
0.38 
0.38 

- 
Abbreviations and symbols are explained in Table 2. 

Table 4. Percentage sexual dimorphism (M/F - 
1 .00) x 100 

di' 
di2 
dc' 
dm] 
dm2 

0.93 
1.33 
1.16 
1.85 
0.33 

9.49 
2.84 
2.06 
2.81 
1.61 

9 
7 
8 
5 

10 

1 
2 
4 
3 
6 

5.19 
6.07 
5.55 
6.88 
7.67 
7.25 
6.10 
5.67 
5.96 
5.16 
4.57 
5.01 
4.38 
4.11 
4.41 
5.63 
8.86 
6.83 
6.80 
5.42 
6.49 
5.91 
5.66 
5.87 
5.46 
5.14 
5.33 
4.12 
4.25 
4.18 

4.65-5.55 
4.45-5.70 
4.45-5.70 
4.30-5.75 
4.25-6.10 
4.25-6.10 
5.30-7.85 
5.40-7.20 
5.30-7.85 
7.5c-9.95 
7.55-9.80 
7.50-9.95 
9.00-11.50 
8.90-1 1.00 
8.90-11.50 
3.40-4.15 
3.50-4.40 
3.40-4.40 
3.80-5.15 

3.80-5.15 

4.9C-6 S.5 
4.9G6.95 
6.30-8.65 
6.40-8.25 
6.30-8.65 
7.80-10.05 

7.80-1 0.05 

3.85-4.70 

4.95-6.95 

7.95-10.00 

0.91 

1.26 

2.82* 

4.16$ 

5.57$ 

1 .oo 

2.24* 

2.73t 

1.41 

1.60 

Mesiodistal Buccolingual 

Tooth % Rank % Rank 

1.40 
1.62 
1.59 
2.07 
2.23 

3.44 
3.73 
1.78 
0.82 
0.78 

2 
1 
5 
9 
10 

boys than in girls, and the same was true of 
crown area. Neither of them showed system- 
atic sexual dimorphism in variability. 

Discussion 
Crown area is perhaps the most relevant and 
widely used measure of tooth size in dental 
anthropology. It is not a very reliable esti- 
mate of the true functional occlusal area (l), 
but the degree of overestimation is not likely 
to be so variable as to invalidate comparisons 
between populations. Unfortunately, odon- 
tometric data suitable for comparisons are 
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Table 5. Crown indices, modules, and areas (in mm) of the deciduous teeth of modern Icelanders 

Crown index5 Crown module7 Crown areall 

Tooth Sex n ir S X S X 5 

di' 

di2 

dc' 

dml 

dm2 

di, 

dil 

dci 

dm I 

dm2 

M 
F 

M + F  

M 
F 

M + F  

M 
F 

M + F  
M 
F 

M + F  

M 
F 

M + F  

M 
F 

M + F  

M 
F 

M + F  

M 
F 

M + F  

M 
F 

M + F  

M 
F 

M + F  

17 
18 
35 

62 
47 

109 

224 
186 
410 

115 
113 
228 

163 
149 
312 

9 
5 
14 

35 
25 
60 

180 
127 
307 

73 
79 

152 

86 
86 

172 

77.68 
78.09 
77.89 

93.93 
93.45 
93.72 

91.53 
91.04 
91.31 

124.09 
123.52 
123.80 

112.38 
110.41$ 
111.44 

91.34 
97.71 
93.61 

94.69 
94.55 
94.63 

96.60 
96.60 
96.60 

91.47 
93.05* 
92.29 

89.67 
90.45 
90.06 

5.24 5.83 0.30 
5.00 5.72 0.33 
5.05 5.78 0.32 

6.75 5.19 0.30 
6.62 5.12 0.31 
6.67 5.16 0.30 

5.12 6.67 0.33 
5.07 6.59* 0.31 
5.10 6.63 0.32 
7.94 8.02 0.40 
7.08 7.881- 0.33 
7.52 7.95 0.37 

4.30 9.55 0.41 
3.87 9.43t 0.40 
4.21 9.49 0.41 

8.34 4.10 0.19 
2.99 3.85 0.36 
7.46 4.01 0.28 

7.02 4.58 0.29 
5.48 4.43* 0.27 
6.38 4.52 0.29 

5.72 5.83 0.28 
4.96 5.71 0.28 
5.41 5.78 0.29 

5.09 7.66 0.34 
4.79 7.53* 0.37 
4.98 7.59 0.36 

3.12 9.59 0.35 
2.98 9.48* 0.41 
3.07 9.54 0.38 

33.49 
32.31 
32.88 

27.00 
26.28 
26.69 

44.43 
43.34t 
43.93 

63.68 
61.47t 
62.58 

91.05 
88.84* 
89.99 

16.77 
14.86 
16.10 

21.04 
19.65* 
20.46 

34.02 
32.68$ 
33.47 

58.66 
56.74* 
57.66 

91.87 
89.77 
90.82 

3.37 
3.74 
3.57 

3.05 
3.28 
3.15 

4.37 
4.09 
4.28 

6.52 
5.18 
5.99 

7.84 
7.61 
7.80 

1.55 
2.92 
2.23 

2.71 
2.39 
2.65 

3.29 
3.26 
3.34 

5.15 
5.59 
5.45 

6.66 
7.73 
7.27 

Abbreviations and symbols are explained in Table 2. 
5 Crown index = (buccolingual diam. X lOO)/mesiodistal diam. 
7 Crown module = (mesiodistal diam. + buccolingual diam.)/2. 

( 1  Crown area (robustness) = mesiodistal diam. x buccolingual diam. 

available only for a limited number of skel- 
etal populations and for very few living popu- 
lations. Calculating from published data on 
MD and BL measurements, modern whites 
(11) of mainly Northwest European origin 
have clearly smaller deciduous teeth than 
Icelanders. On the other hand, the size of 
the deciduous teeth of Australian aborigines 
(12) is considerably greater than that of the 
Icelanders. 

Among skeletal populations pre-Colum- 
bian Peruvians (13), prehistoric Indians (14), 
and Middle Paleolithic Europeans (3) show 
larger deciduous teeth than Icelanders, 
whereas Megalithic Europeans (7)  and Iron 
Age Europeans (3) equal Icelanders in tooth 
size. The deciduous teeth of Bedouins and 
recent Europeans (3) and of Neolithic Swiss 
and Middle Age Europeans (7) were smaller 
than those of Icelanders. 
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Comparing the MD diameters of Swedes 
from the Stockholm area (15) with those of 
the Icelanders in this study also indicates a 
larger tooth size in Icelanders. In both the 
deciduous and the permanent dentition (9) 
Icelanders seem to be at the top of the range 
for tooth size among populations of Euro- 
pean origin. 

As expected, the sexual dimorphism in 
tooth size proved considerably smaller in the 
deciduous than in the permanent dentition. 
Perhaps chance occurrence in a small sample 
(n = 10 + 6) increased the sexual dimorph- 
ism in the MD diameter of the lower central 
incisor to 9.5% , the percentage ranging from 
3.73 to 0.33 in the other measurements. 
Unlike the permanent dentition, the deci- 
duous canines did not display the greatest 
dimorphism. 

The variability in the MD and BL 
measurements follows the field concept 
(16,17). The second molars are less variable 
than the first ones. The lateral incisors are 
more variable than the central ones in the 
upper jaw, whereas the situation is reversed 
in the lower jaw. The mean coefficient of 
variation was 5.98 in the deciduous dentition 
and 6.15 in the permanent dentition (9). 
Considering that the coefficient of variation 
has a tendency to become larger as the mean 
becomes smaller, it might be said that the 
variability of the deciduous tooth size 
appears to be less than that of the permanent 
tooth size. 

Although human odontometry in general 
has only limited taxonomic value ( l ) ,  the 
so-called canine breadth index (MD c’/MD 
i’ X 100) has been shown to distinguish reli- 
ably among the major human races (18). 
Index values of 105 or more are typical of 
the Caucasians, whereas index values around 
100 are typical of the Mongoloid and Negroid 
races. The uniqueness of the high canine 
breadth index of Caucasians seems to be a 
relatively new characteristic. On the basis of 
the data published by Brabant (7) and Smith 
(3), the change in the size relationship 
between upper deciduous canines and cen- 
tral incisors seems to have taken place since 
the Upper Paleolithic period. The canine 
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breadth index value in Icelanders was 107.4, 
which is clearly within the Caucasoid range, 
according to Hanihara’s criteria (18). 

Received for publication 3 November 1983 
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