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Cross-sectional data on permanent tooth eruption were collected by examining the children 
and adolescents 5-15 years old in a northeastern municipality of Finland. There were 1008 
subjects in the whole sample, 483 girls and 525 boys. The results showed statistically significant 
differences between the girls and boys in timing of eruption of some permanent teeth, 
indicating earlier eruption in girls than in boys. This difference was most clearly seen in the 
second phase of the mixed dentition. Interindividual variation in the emergence age was also 
wider in the second phase of the mixed dentition. The present results seem to indicate earlier 
eruption of the permanent teeth in rural children in northeastern Finland than in other parts 
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The time of eruption of the permanent teeth 
has been studied among different ethnic 
groups and within the same ethnic group 
by several researchers. Table 1 summarizes 
some of these data. Eruptional pattern of 
the dentition is usually studied roentgeno- 
graphically (2, 7, 8). There is no exact 
method to determine the developmental 
stage of the permanent teeth clinically. 
Reports on eruption of the permanent teeth 
are usually based on the criterion that the 
tooth has just pierced the gingiva (1, 3 ,  5 ,  
6), whereas little information is available 
about the timing of the later eruptional 
stages. Data on the clinical tooth eruption 
are important for annual check-ups, during 
which screening for orthodontic treatment is 
also performed. 

The aim of the present investigation was 
to study clinically the eruption pattern of 
permanent teeth in 5- to 15-year-old girls and 
boys in a rural community in northeastern 
Finland. 

Materials and methods 
This cross-sectional study was undertaken in 
Juuka, a municipality of about 7500 inhabi- 

tants in northeastern Finland. The examined 
subjects were all the children and ado- 
lescents between 5 and 15 years old in that 
area; only one boy with cerebral palsy and 
mentally handicapped children were ex- 
cluded. In Finland children start school in 
August of the calendar year in which they 
become 7 years old, and school attendance 
is compulsory until the age of 16. In Juuka 
all the children go to kindergarten 1 year 
before they start school. The study group 
consisted of 1008 subjects, 483 girls and 525 
boys, with from 69 to 115 individuals in each 
age cohort. Table 2 shows the distribution of 
the sample by age and sex. The examination 
was performed during two terms when the 
children and adolescents came for their 
annual dental check-up in the public dental 
care center of Juuka. There were four den- 
tists, SK, HK, AP, and RP, who performed 
the examinations in connection with the rou- 
tine check-up and preventive and operative 
dental treatment of the children. 

Clinical dental examination 
The developmental stage of the dentition 

was determined by classifying the clinical 
eruption of each tooth into four grades: 
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?able 1. The median age (years) of eruption of certain permanent teeth in different populations 

Maxilla Mandible 

1; Iz M, 1, 1 2  M ,  
----____- 

References Population n G T B G B G B G B G B G B  

Hurme. 1949 (1) Whites 93,000 7.2 7.5 8.2 8.7 6.2 6.4 6.3 6.5 7.3 7.7 5.9 6.2 
Haavikko. 1970 (2) Finnish children 1,162 6.7 6.9 7.8 8.3 6.4 6.4 6.2 6.3 6.8 7.3 6.3 6.3 
Hagg & Tarranger, Swedish children 212 6.8 7.2 7.9 8.3 6.3 6.5 6.0 6.3 7.0 7.5 6.1 6.4 

Okamoto. 1934 (4) Japanese children 11,257 7.3 7.6 8.4 9.0 6.6 6.8 6.6 6.8 7.4 7.7 6.1 6.4 
1986 ( 3 )  

Hiiffding et al., Japanese children 1,819 7.1 7.2 8.0 8.0 .. .. .. .. 6.9 6.8 .. .. 
1984 ( 5 )  

1985 (6 )  children 
Manji & Mwaniki Kenyan African 6.914 6.5 6.8 7.6 8.0 5.4 5.7 5.4 5.2 6.6 6.9 4.7 5.2 

*I, = permanent central incisors; I? = permanent lateral incisors; and M, = first permanent molar 
4 G = girls; R = boys. 

grade 0 = not visible in the oral cavity; grade 
1 = at least one cusp visible; grade 2 = the 
whole occlusal surface/mesiodistal width of 
the tooth visible; and grade 3 = in occlusion 
or at the occlusal level if the antagonistic 
tooth is not fully erupted. 

To evaluate intraexaminer consistency, 
RP registered hard stone casts of the den- 
tition of 40 children twice at an interval of 1 
week. Kappa values of 0.88-1.0 with 95% 
confidence limits were high. 

Independently of each other both RP and 
SK and KP and HK examined 20 children 
selected by means of invitation to dental 
check-up. In addition, 40 hard stone casts 

Table 2. Distribution of 1008 children and adolescents 
o f  a rural community by age and sex 

Girls Boys 
Age. ( n  =: 483), (n = 5251, Total, 
years 76 % n _____ 

1s 9.7 5.9 78 
14 0.1 8.6 89 
13 8.5 9.0 88 
I?  I :I .(J 11.8 115 
I 1  ‘7.2 6.5 69 
10 7.0 !1.2 97 
9 10.4 7.6 90 
x I 1 . X  9.9 109 
7 8.9 10.7 99 
6 11.7 9.7 93 
5 6.8 9.1 81 

‘I‘otal 1 00 .o 100.0 1008 

were examined independently of each other 
by RP and AP. Interexaminer consistency 
for the 28 studied variables between SK and 
RP, HK and RP, and AP and RP, with kappa 
values of 0.57-1.0, 0.69-1.0, and 0.64-1.0, 
respectively, were satisfactory. The lowest 
kappa value (0.57) between SK and RP was 
for the eruption stage of the mandibular 
right first molar, whereas for 24 variables the 
kappa value was 1.00. Between HK and RP 
the lowest value (0.69) was for the eruption 
stage of the mandibular left second molar, 
and for 14 variables the kappa value was 
1.00. The lowest kappa value (0.64) between 
AP and RP was for the eruption stage of 
the maxillary right central incisor, the value 
being 1.00 for 21 variables. 

Statistical treatment of the data 
Analyses of variance were used to com- 

pare the developmental stage of the den- 
tition between the girls and boys in three age 
groups, 5-8 years, 9-12 years, and 13-15 
years, with an equal number of children in 
each age group and with age in months as 
covariate. 

Results 
In the present sample about half of the 5- 
year-old children had all deciduous teeth 
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Table 3. Difference in eruption stage (0-3) of permanent teeth between girls 
and boys in three age groups 

Age group 

5-8 years, 9-12 years, 13-15 years, 
Tooth P* P* P' 

Maxilla 
Central incisor 
Lateral incisor 
Canine 
First premolar 
Second premolar 
First molar 
Second molar 

Central incisor 
Lateral incisor 
Canine 
First premolar 
Second premolar 
First molar 
Second molar 

Mandible 

0.942 
0.034 
0.206 
0.868 
0.540 
0.443 

0.129 
0.286 
0.020 
0.871 
0.692 
0.412 

0.174 
0.001 
0.093 
0.545 

0.000 

0.307 
0.327 
0.000 
0.147 
0.087 

0.000 

0.267 
0.054 
0.604 

0.012 

0.943 
0.131 
0.023 
0.442 

0.046 

* By analysis of variance (age in months as covariate). 

with no permanent first molars visible, while 
the other half of that age group was in the 
first phase of a mixed dentition. Two girls 
among the 10-year-old children already had 
all the permanent teeth in occlusion. On the 
other hand, six adolescents, five girls and 
one boy, were still in the second phase of 
mixed dentition at the age of 15. 

Because no difference in our data was 
detected in the eruption ages between con- 
tralateral permanent teeth, only the teeth on 
the right side of the maxilla and mandible 
were included in the analyses. 

The analyses of variance (Table 3) showed 
that the difference in eruption stage of the 
permanent teeth between girls and boys was 
statistically significant in the following cases: 
in the youngest age group (5-8 years) for the 
eruption of the maxillary lateral incisors and 
mandibular canines, in the intermediate age 
group (9-12 years) for all the canines and 
second molars, and in the oldest age group 
(13-15 years) for all the second molars and 
mandibular first premolars. The difference 
between the sexes was most clearly seen in 
the intermediate age group (Figs. 1-7). Our 
results showed that mandibular teeth 
erupted earlier than maxillary ones; in pre- 

molars and molars (Figs. 4-7) there was less 
difference in emergence ages between the 
jaws than in incisors and canines (Figs. 1-3). 

In the present study the individual vari- 
ation in the emergence age was about twice 
as great for teeth in the second phase of 
mixed dentition as for teeth in the first phase 
of mixed dentition (Table 4). 

Discussion 
In the present cross-sectional study the erup- 
tional status of the dentition was registered 
during clinical examination. We did not con- 
sider the possible effects of premature erup- 
tion of the permanent successor owing to 
early extraction (9) or delayed eruption 
owing to delayed exfoliation (10) on the 
eruption age of the permanent teeth. How- 
ever, in the current Finnish population only 
a few children have their deciduous teeth 
extracted because of caries (11). 

Detailed information about the timing of 
clinical eruption is obtainable only in longi- 
tudinal examinations using sophisticated 
instruments unsuitable for epidemiologic 
studies. In the present study the exam- 
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Fig. 1. Mean values of attained clinical eruption stage (1-3) of maxillary and mandibular central incisors in girls 
and boys at different ages. 
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Fig. 2. Mean values of attained clinical eruption stage (1-3) of maxillary and mandibular lateral incisors in girls 
and boys at different ages. 
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Fig. 3. Mean values of attained clinical eruption stage (1-3) of maxillary and mandibular canines in girls and boys 
at different ages. 
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Fig. 5. Mean values of attained clinical eruption stage (1-3) of maxillary and mandibular second premolars in girls 
and hoys at diffzrent ages. 
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Fig. 6. Mean values of attained clinical eruption stage (1-3) of maxillary and mandibular first molars in glrls and 
hoys at different ages. 
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Fig. 7. Mean values of attained clinical eruption stage (1-3) of maxillary and mandibular second molars in girls 
and boys at different ages. 

inations were performed in connection with 
routine check-ups and preventive and oper- 
ative dental treatment of the children. 
Roentgenograms were taken only when indi- 
cated for the dental treatment. As always 
when a continuous process is divided into 
discrete categories, there were some prob- 
lems of classification. However, intra- and 
inter-examiner consistencies of the method 
were good. The classification used to assess 
the developmental stage of the dentition 
seemed adequate.fQr a cross-sectional study. 

There.ippeikrs~t@ be a high degree of con- 
cordance iin eruptianal pattern of the per- 
manent teeth between whites and Japanese 
(12). African blacks, American Indians, 
American blacks, and Filipinos, on the other 
hand, have been reported to be considerably 
more precocious dentally than European and 
American whites (6, 12-18). In the present 
sample, however, the permanent teeth 
erupted earlier than might be assumed on 
the basis of some previous studies of Scandi- 
navians (2, 3). 

Earlier studies agree that the median age 
of eruption of permanent teeth in girls is in 

advance of boys:(il-3, 5 ,  6). This was also 
true in the presentsmple. Manji & Mwaniki 
(6) found that the di!Ikrence in emergence 
age between the sexes was 2-10 months. In 
our study it was 1-8 months and was most 
clearly seen in the intermediate age group. 

Table 4. The range of tooth emergence (grade 1) in 
years during the first and second stage of mixed den- 
tition in rural children 

The range of tooth 
emergence (years) 

Permanent 
tooth Maxilla Mandible 

The first stage of 
the mixed dentition 

Central incisor 5.9-8.9 5.3-6.4 
Lateral incisor 6.7-8.8 6.3-9.3 
First molar 5.3-7.3 5 .67 .2  

The second stage of 
the mixed dentition 

Canine 8.4-13.0 8.3-12.4 
First premolar 8.1-12.4 8.6-13.0 
Second premolar 8.615.6 9.1-13.8 
Second molar 9.7-14.1 9.2-14.8 
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As an exception to this finding, for example, 
Hoffding et al. ( 5 )  found that in Japanese 
children the permanent lateral mandibular 
incisors emerged earlier in boys than in girls. 
In  our study there was a tendency for maxil- 
lary central incisors to erupt earlier in boys 
than in girls. 

As shown in Figs. 5 and 7, there was a 
slight decrease at the end of the eruption 
curve for the second molars in girls. The 
reason for this is that in five 15-year-old girls, 
one of them with a diagnosis of amelogenesis 
imperfecta, these teeth were still erupting. 

According to most studies, no significant 
differences exist between the left and the 
right side in eruption of teeth ( 5 ,  19-22). 
There is also agreement that mandibular 
teeth generally erupt earlier than maxillary 
teeth (2, 6). The present results support 
these findings. 

Our finding that the individual variation 
in the emergence age was about twice as 
great for the teeth in the second phase as for 
teeth in the first phase of mixed dentition is 
in  accordance with the finding of Hagg & 
Taranger ( 3 ) .  

When our results on eruption age of the 
permanent teeth are compared with those of 
other Scandinavian studies (2, 3), the Juuka 
children seemed to be more precocious den- 
tally. With regard to an earlier study of a 
Finnish population (2) this difference might 
be partly explained by the secular trend in 
earlier eruption timing of the permanent 
teeth in people today as compared with chil- 
dren 20 years ago. On the other hand, the 
recent study by Nystrom et al. (8) on Finnish 
children and adolescents suggests that there 
are differences in dental maturity also within 
a fairly homogeneous population. Their con- 
clusion was that the dental age of the children 
in the rural community of Kuhmo in north- 
eastern Finland was significantly higher than 
that of the children in the city of Helsinki. 
When considering the role of environmental 
versus genetic factors, the explanation of 
these differences is hardly to be found in 
environmental factors, since nutrition and 
availability of dental services in different 
parts of Finland are nearly the same. More 
likely, this difference is explained by genetic 
factors; the children in these samples rep- 
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resent a population that has stayed in the 
same community for several generations. 

In summary, the present results showed 
that there are statistically significant dif- 
ferences between the girls and boys in timing 
of eruption of some permanent teeth, indi- 
cating earlier eruption in girls than in boys. 
This difference is most clearly seen in the 
second phase of mixed dentition. Individual 
variation in the emergence age is about twice 
as great for the teeth in the second phase as 
for teeth in the first phase of mixed dentition. 
On the whole, mandibular teeth generally 
erupt earlier than maxillary antagonists. Our 
results indicate that the permanent teeth 
erupt earlier in children in northeastern Fin- 
land than in other parts of the country. 

Acknowledgements.-The authors want to express their 
special thanks to Salme Korhonen, Lic. odont., and 
Heikki Korhonen, Lic. odont., Public Dental Care Cen- 
ter of Juuka, for collaboration during clinical cxam- 
ination. This study was supported by the North Savo 
Fund of the Finnish Cultural Foundation. 

References 
1. Hurme VO. Ranges of normalcy in the eruption of 

permanent teeth. J Dent Child 1949;16:11-5. 
2. Haavikko K. The formation and the alveolar and 

clinical eruption of the permanent teeth. An orto- 
pantomographic study. Proc Finn Dent Soc 1970; 

3. Hagg U, Taranger J .  Timing of tooth emergence. 
A prospective longitudinal study of Swedish urban 
children from birth to 18 years. Swed Dent J 1986; 

4. Okamoto K. Variative statistical study on the dates 
of eruption of permanent teeth. Shikwa Gakuho 
1934;39:139-70. (Cited by Hurme et al, 1956). 

5. Hoffding J ,  Maeda M, Yamaguchi K, et al. Emerg- 
ence of permanent teeth and onset of dental stages 
in Japanese children. Community Dent Oral Epi- 
demiol 1984;12:55-8. 

6 .  Manji F, Mwaniki D.  Estimation of median age of 
eruption of permanent teeth in Kenyan African 
children. East Afr Med J 1985;62:252-9. 

7. Demirjian A ,  Goldstein H,  Tanner JM. A new 
system of dental age assessment. Hum Biol 1973; 

8. Nystrom M, Ranta R,  Kataja M, Silvola H. Com- 
parisons of dental maturity between the rural com- 
munity of Kuhmo in northeastern Finland and the 
city of Helsinki. Community Dent Oral Epidemiol 

9. Camm JH, Schuler JL. Premature eruption of the 

10. McDonald RE, Avery DR. Dentistry for the child 

66: 103-70. 

10 : 195-206. 

42: 2 1 1-27. 

1988;16:215-7. 

premolars. J Dent Child 1990;57:128-33. 



ACTA ODONTOL SCAND 49 (1991) Eruption pattern of permanent teeth 349 

and adolescent. St. Louis: The CV Mosby Co, 1983. 
11. Milen A, Tala H, Hausen H,  Heinonen OP. Dental 

health status, habits and care of Finnish children 
and youths in 1981-82. A feasibility study of an 
information system. Health Services Research by 
the National Board of Health in Finland. Helsinki: 
Valtion painatuskeskus, 1986. 

12. Hurme VO, Dahlberg AA, Lasker GW, Lee MMC, 
Kraus BS, Sassouni V. The human dentition in 
forensic medicine: Symposium. Time and sequence 
of tooth eruption. J Forensic Sci 1956;2:377-88. 

13. Bean RB. The stature and the eruption of the per- 
manent teeth in American, German-American, and 
Filipino children. Deductions from the measure- 
ments and examinations of 1445 public school chil- 
dren in Ann Arbor, Michigan, and 776 in Manila. 
P I Am J Anat 1914;17:113-60. 

14. Dahlberg AA, Menegaz-Bock RM. Emergence of 
the permanent teeth in Pima Indian children. J Dent 
Res 1958;37:1123-40. 

15. Houpt MI, Adu-Aryee S, Grainger RM. Eruption 
times of permanent teeth in the Brong Ahafo 
Region of Ghana. Am J Orthod 1967;53:95-9. 

16. Beal JF. The dental health of five-year-old children 
of different ethnic origins resident in an inner Bir- 
mingham area and a nearby borough. Arch Oral 
Biol 1973;18:305-12. 

17. Garn SM, Sandusky ST, Nagy JM, Trowbridge FL. 
Negro-Caucasoid differences in permanent tooth 
emergence at a constant income level. Arch Oral 
Biol 1973;18:609-15. 

18. Lavelle CLB. Study of tooth emergence in British 
blacks and whites. J Dent Res 1976;55:1128. 

19. Nanda RS. Eruption of human teeth. Am J Orthod 

20. Halikis SE. The variability of eruption of permanent 
teeth and loss of decidious teeth in Western Aus- 
tralian children. I .  Times of eruption of the per- 
manent teeth. Aust Dent J 1961;6:137-40. 

21. Gates RE. Eruption of permanent teeth of New 
South Wales school children. I. Ages of eruption. 
Aust Dent J 1964;9:211-8. 

22. Gates RE. Eruption of permanent teeth of New 
South Wales school children. 11. Sequence of erup- 
tion and commencement and completion of the 
dentition. Aust Dent J 1964;9:38&6. 

1960;46:363-78. 

Received for publication 8 November 1990 




