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Abstract - The aim of the study was to check whether dental maturity charts made
in southern Finland can be used without modifications in other parts of the country.
For this reason the dental maturity of 90 children living in the sparsely populated
areas of Kuhmo in northeastern Finland was compared with that of a larger sample
of Helsinki children. Most ofthe Kuhmo ehildren were 7.0-8.5 and 10,5-12,5 yr
of age. The method of DEMIRJIAN and associates was used to estimate denta! maturity.
The means of denta! maturity scores were greater in Kuhmo in most half-year
groups in both sexes. The median dental maturity scores of Kuhmo children were
between the 50th and 84th percentile curves of Helsinki children. A referent of the
same age and sex was chosen for each Kuhmo child from the Helsinki children. The
paired r-test was based on the difference in dental age. The dental age of the Kuhmo
children was higher (P<0.05). These findings suggest differences in dentai maturity
within a fairly homogeneous population, which should be considered when national
charts are used.
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Somatic maturity is the degree of adult
form which different tissue systems of an
individual have attained. Dentition is one
of the tissue systems most commonly
used for measuring physiologieal matu-
rity.

Tooth formation is suitable for the
estimation of dental maturity because it
is a continuous, progressive process that
ean be followed radiographieally from
the crypt stage to the closure of the root
apex. When information about the stages
of formation of several teeth is com-
bined, the dental age of an individual can
be estimated. There are several methods
of estimating dental age (1-4), but none
of them has gained unreserved support.

DEMIRJIAN ei al. published their meth-
od of rating the developmental stages of
individual teeth and calculating the over-
all dental maturity in 1973 (5). The meth-
od was slightly revised by DEMIRJIAN &
GOLDSTEIN in 1976 (6). This methodolo-
gy has been widely used during recent
years (7-10). Sinee the same method has
been used in many countries, it is possible

to compare the results.
Using this method, dental maturity

has been estimated in two groups of heal-
thy children in southern Finland (11, 12).
The aim of the present study was to find
out whether the means and medians of
dental maturity of children living in
southern Finland can be used as stan-
dards for the whole country. For this
reason, comparisons of dental maturity
were made between two groups of chil-
dren, one from Kuhmo in northeastern
Finland and the other from Helsinki on
the southern coast.

Samples and methods

Kuhmo is a community with 13 500 in-
habitants near the eastern border of Fin-
land about 500 km northeast of Helsinki
(Fig. 1), It is representative ofthe sparse-
ly populated type of community which is
eommon in northern Finland, The origi-
nal Kuhmo sample of the present study
eonsisted of 97 orthopantomograms col-
lected from the files of the publie dental

care center of Kuhmo, The radiographs
had been taken from 1979 to 1985 for
reasons common in dental health care:
earies, trauma, or assessment of the need
for orthodontic treatment. One radio-

fig. I. Location of the two communities iti
Finland.
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graph had been taken of eaeh ehild. Two
of the ehildren were under school age;
the others were ptipils in 17 small sehools
all over the community. The total
number of pupils in these sehools was
340 in 1985. The ftrst criteria for choos-
ing the orthopantomograms for this
study was that the formation of at least
one mandibular tooth other than the
third moiar was not completed. Seven of
these orthopantomograms were excluded
for the following reasons: unclear radio-
graph, agenesia of mandibular teeth, cleft
lip and palate. The finai Kuhmo sample
eomprised 90 orthopantomograms, 50
from boys and 40 from girls (Table 1),

The Helsinki sample eonsisted of or-
thopantomograms taken of the partici-
pants in a longitudinal investigation of
dental development (13). All 395 ortho-
pantomograms which had been taken at
the same ages as those of the Kuhmo
ehildren were included to caleulate the
means of the dental maturity scores
(Table 1), All orthopantomograms which
had been taken of these children by 1986
(n = 800) were used to construct the me-
dian curves of dental maturity (Fig, 2),

Dental maturity was determined using
the seven-teeth method of DEMIRJIAN &
GOLDSTEIN (6), In this method the stages
of mineralization of the seven left man-
dibular teeth are assessed using an eight-
stage scale. The stage of development of
each tooth is given a maturity score. The
total dental maturity score is the sum of
the seores of the individual teeth.

The first author rated all the radio-
graphs. The majority of the radiographs
of the Helsinki children had been rated
abotxt 2 yr earlier. To study the amount
of intraobserver variation over this
period of time, the assessments were re-
peated on 100 orthopantograms of Hel-
sinki ehildren. The chosen radiographs
were taken at the same age as those of
the Kuhmo children with an accuracy of
0,1 yr of chronological age. The ratings
were identical in 86% of the cases. The
difference between the two assessments
never exceeded one stage and no consis-
tent tendency toward either an earlier or
a later direction was observed.

Results

The means of the dental maturity scores
for Kuhmo children were higher than
those for Helsinki children in 8 of 11 age
groups in the boys and in 9 of 12 groups

Table 1, Dental maturity scores according to DEMIRJIA.^ & GOLDSTEIN (16) for Kuhmo children
in half-year groups of chronological age. Corresponding values for Helsinki children in parenthe-
ses. Ages are midpoints of half-year groups

Age
Boys

Mean SD
Girls

Mean SD

4.0
6.0
7.0
7.5
8.0
8.5

10.0
10.5
11.0
il.5
12.0
12.5
13.0
15.0

I
3

11
3

3
2
4

13
8
1
1

(23)
(31)
(24)
(15)

(17)
(11)
(11)
(17)
(12)
(H)
(9)

49.3
57.6
73.3
75.9

93.9
95,8
97.8
97.0
96.9
97.2
98.2

(47,2)
(61.3)
(66.4)
(70.5)

(91.8)
(93.9)
(95.3)
(96.2)
(97,0)
(96.3)
(99.4)

0.0
14.0
8.0
1.7

4.1
0,9
1.2
1.7
2.1
0.0
0.0

(8,1)
(10.4)
(10.1)
(11.6)

(4.4)
(4.0)
(2.9)
(2.2)
(2,8)
(1.3)
(0,6)

1 (6)

6(23)
5 (25)
2(17)
2(26)
1 (19)
3 (16)
1 (12)
6(20)
7(16)
5(17)
1 (17)

34,1

67.2
82.4
85.7
91.9
94.2
93.2
96.8
97.9
98,6
98,7
96,7

(24.6)

(65.4)
(75.2)
(79,0)
(81,6)
(94,0)
(92.7)
(97.1)
(96.2)
(98.0)
(98.7)
(99.2)

0,0 (2.9)

7.6(10.8)
9.0 (9,4)
5.0 (5.6)

10.0 (6.9)
0.0 (3.6)
5.7 (3.2)
0.0 (I.O)
0.9(1.2)
1,1 (0.9)
0.9 (1.0)
0,0 (0.7)

Total 50(181) 40 (214)

100 100

50
a 9 10 11 12 13

YEARS
Fig. 2. Median dental maturity scores of Kuhmo children compared with the scores of Helsinki
children. Smoothing of three points was used. Symbols: asterisk = median maturity score of
Kuhmo children. Solid line = 50% (median) dental maturity score of Helsinki children. Dashed
lines = 16% and 84% dental maturity scores of Helsinki children.

in the girls (Table 1). The same tendency
was seen in the median dental maturity
scores (Fig. 1). The median dentai matu-
rity scores of Kuhmo children were be-
tween the 50th and 84th percentile curves
of the Helsinki children.

Sinee the Kuhmo sample was rather
small and its distribution into age groups
uneven, it was desirable to use some
method of combining age groups before
testing whether dental maturity really
was greater in Kuhmo children than in
Helsinki children. A kind of case-referent
type analysis was applied. For each child

from Kuhmo a referent of the same sex
and age was chosen from the Helsinki
ehildren. When a referent radiograph
was chosen, all the other radiographs of
that individual were removed from the
file in order to ensure that the referents
were unique. Beeause the material from
southern Finland was roughly in chrono-
logical order, the matching was carried
out both starting from the beginning of
the file (first match) and backwards from
the end of the file (last match). In the
nine eases where an exact match was not
found, the nearest radiograph with an
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Table 2. Paired ;-test results of difference in
dental age between children from Kuhmo and
Helsinki

Sex
j-value

First match Last match df

Boys
Girls

+ 2.699
-f-1.795

+ 1.946
+ 2.296

48
38

age difference of 0.1 yr was taken. The
differenee (Kuhmo—Helsinki) in dental
age was used as test variable in the paired
f-test. The other possibility would have
been to use the DEMIRJIAN seore, but its
variance depends on age. The determina-
tion of the dental age of individual chil-
dren was based on the median dental
maturity curves presented by DEMIRJIAN
el al. (6),

Student's ^test was used to test wheth-
er dental maturity was different in chil-
dren living in Kuhmo than in those living
in Helsinki (Table 2), The results of the
paired f-tests were slightly different but
not contradictory. The f-values of the
girls and the boys were very similar. The
results of the tests indicate that the Kuh-
mo children were advanced in dental ma-
turity at the P<0.05 significance level.

Discussion

The use of any method of estimation con-
tains subjective sources of error. DEMIR-
JIAN et al. (6) tried to reduce the intra-
and interexaminer variation to a mini-
mum by giving exact verbal descriptions,
model radiographs, and illustrations of
the eight developmental stages used in
their method. Accordingly, the intra- and
interexaminer variation of this method
has been reported to be low in estimating
both the developmental stages and dental
age (14^16),

In the present study all the assessments
were made by one person. This was likely
to increase the precision of the assess-
ments (16). The 2-yr period between the
assessments, however, increased the in-
traexaminer variation to 14% compared
with 10% in an earlier study in which
the interval was 2 weeks (12). Since the
assessments were nondirectional, the in-
traexaminer variation did not affect the
comparisons between the Kuhmo and
Helsinki ehildren.

The home localities of the two groups
of children in this study differed greatly
from each other, Helsinki has almost
500000 inhabitants living in an area of

185 km\ whereas in Kuhmo about 13 600
people live in an area of 4823 km'. In
addition, about 7500 of the inhabitants
of Kuhmo reside in one center and the
remaining commune, from whieh the
present sample was gathered, is very
sparsely populated.

The children in the present Kuhmo
sample represent a population whieh has
stayed in the same community for several
generations. The majority of the parents
of the children were working in agricul-
ture, forestry, or the frontier guard estab-
lishment. The population of Helsinki, on
the other hand, does not consist only of
people whose parents and grandparents
were born in southern Finland. Its pop-
ulation consists of a mixture from all
over the country due to a continuous
southern migration of people from other
parts of Finland.

Differences in dental maturity have
been reported not only between white
and black populations (9), but also be-
tween white children from different
countries (7-9, 12). In addition, LOEVY &
SHORE (10) noticed differences within a

nation. They reported that a group of
white ehildren from a suburb of Chicago
was more advanced in dental maturation
than a group of white ehildren from the
city of Chicago.

The Finnish population is fairly homo-
geneous, but small signs of differences
in dental development have been seen
between different parts of the country.
The elinieal eruption of primary teeth
in northern Finland (17, 18) might be
slightly earlier than in children bom in
the southernmost part of the country
(19), Similarly, in the present study a
group of children from northeastern Fin-
land was advanced in dental maturation
compared with Helsinki children.

It is obvious that national standards
of dental maturity are of great value in
studies of normal and disturbed growth.
The results of the present study suggest
that differenees in overall dental maturity
exist not only between nations but also
between groups of children in a nation
with a relatively homogeneous popula-
tion. This should be kept in mind when
denta! maturity charts are used.

References
1. NoLLA CM, The development ofthe permanent teeth. J Dem Child I960: 27: 254-66,
2. LiLiEQUiST B, LuNDBERG M. Skeletal and tooth development. A methodologic investigation,

Acta Radio! 1971: 11:91-112.
3. GuSTAFSON G, KOCH G . Age estimation up to 16 years based on dental development,

Odontot Revy 1974; 25: 297-306,
4. HAAVIKKO K. Tooth formation age estimated on a few selected teeth. A simple method for

clinical use. Proc Finn Denl Soc 1974: 70: 15-9.
5. DEMIRJIAN A , GOLDSTEIN H , TANNER JM. A new system of dental age assessment. Himi

Biol 1913-45: 211-27.
6. DEMIRJIAN A, GOLDSTEIN H , New systems for dental maturity based on seven and four

teeth, Ann Hum Biol 1976: 3: 411-21.
7. PRAHL-ANDERSEN B, KOWALSKI C J , HEYDENDAEL P H J M . A mixed-lotigitudinal interdisciplin-

ary sludy of growth and development. New York: Academic Press, 1979.
8. PROY E , SEMPE M , AJACQUES J -C. Etude comparee des maturations dentaire et squelettique

chez des enfants et adolescents frangais. Rev Orthop Dento Fac 1981; 15: 309-26,
9. LOEVY H, Maturation of pennanent teeth in black and latino children. Ada Odontot Pediatr

1983; 4: 59-62.
10. LOEVY HT, SHORE SW. Dental maturation in hemifacial microsomia. J Craniofac Genet Dev

Biol 1985; Suppl 1: 267-72,
11. AtNE L, Dental enamel defects and dentai maturity in children and adolescents wilh coetiac

disea.se. Thesis, Proc Finn Dent Soc 1986: 82: Suppl. 3,
12. NYSTROM M , HAATAJA J, KATAJA M , EVALAHTI M , PECK L, KLEEMOLA-KLJALA E. Dental

maturity in Finnish children, estimated from the development of seven permanent mandib-
ular teeth, Acta Odontol Scand 1986: 44: 193-8,

13. NYSTROM M , Development ofthe deciduous dentition in a series oj Finnish children. Thesis,
Proc Finn Dent Soc 1982; 75.- Suppl. 4.

14. LEVESQLIE G-Y, DEMIRJIAN A. The inter-examiner variation in rating dentai formation from
radiographs. J Denl Res 1980; 59: 1123-6.

15. HAOG LT, MATSSON L. Dental maturity as an indicator of chronological age: the accuracy
and precision of three methods, Eur J Orth 1985; 7: 25-34.

16. PoYRY M, NYSTROM M , RANTA R. Comparison of two tooth formation rating methods.
Proc Finn Denl Soc 1986; 82: 127-33.

17. TASANEN A . General and local effects of the eruption of deciduous leeth. Thesis, Oulu: 1969,
18. RANTAKALLIO P, MAKINEN H . Number of teeth at the age of one year in relation to maternal

smoking. Ann Hum Biol 1984; II: 45-52.
19. NYSTROM M . Clinical eruption of deciduous teeth in a series of Finnish children. Proc Finn

Dem Soe 1977; 73: 155-61.




	New Bookmark
	New Bookmark

