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ABSTRACT The purpose of this study is to establish the median timing of permanent teeth emergence in a low to
high socio-economic level school children. A sample of 1648 Jat-Sikh children which includes 821 children (452 boys,
369 girls) from public schools and 827 children (377 boys, 460 girls) from government schools forms the basis of this
study. Each child has been studied for permanent dental eruption and dental caries. The median emergence times have
been found in general relatively advanced in public school children with few exceptions although differences are not
to the level of significance when compared with government school children. The girls from both public and
government schools have been found to be relatively advanced in their emergence times except for first maxillary
molar and mandibular central incisors which make their appearance earlier in public school boys and the differences
have been found to be statistically non significant. Therefore no differences in dental eruptions between Govt. and
Public schools have been observed. No bilateral differences and no sex differences in eruption timings have been
observed. The incidence of dental caries has been found to be high in public school children i.e.7.30% in boys and
8.94% in girls as compared to government school children, where the percentage has been found to be 6.36% in boys

and 5.77% in girls

INTRODUCTION

Growth, development and maturity in human
population can be studied by understanding diffe-
rent physiological processes. These processes
which may vary with age and sex can be measured
through various maturity measures — mor-
phological, dental, skeletal, secondary sex charac-
ters and mental age. Dental maturity can be
assessed through the age of eruption of teeth.
Some of the studies have reported data on time
and sequence of eruption of permanent
teeth.(Clementset a.1955; Eveleth 1966; Malcom
1970; Sidhu and Gupta 1973; Kaul 1975; Garcia-
Goday 1983; Bhatnagar and Kumar 1986; Kaur
1990; Virtanenetd. 1994; Limbu 1996; Resmussaen
and Kotsaki 1997; Eskeli et a. 1999; Parner et al.
2002; Rousset et d. 2003; Gaur and Singha 2005
and Friedrich et a. 2006). Man is provided with
two sets of teeth, which make their appearance at
different period of life. Thefirst set of dentitionis
called temporary or deciduous dentition.
Deciduousteeth erupt from 6 monthsto 2 years of
age and are 20 in number, whereas the permanent
teeth erupt between 5 to 16 years of age and M,
completesits eruption by about 25 years of age.

Teeth eruptionisgenerally defined asthetime
when any part of the crown has emerged through

the gingival surface. The age and order of
eruption of permanent teeth show asmuch marked
variation between one individual and other as
among thedifferent racial groupswithinthe same
region and outside. There are definite genetic
factors that influence the entire dentition (Singh
1980 and Reddy 1984).

An accurate knowledge of contemporary
dental emergence pattern is important for moni-
toring occlusal development, diagnosing malo-
cclusions and efficiently planning the dental
treatment of children and adolescents. The
eruption of teeth is related to the chronological
age, sex and ethnicorigin (Demirjian and Levesque
1980 and Virtanenet d. 1994). Anincreased variance
related to ethnic groups, socio-economic status a
phenomenon of secular trends has been reported
(Harris 1991, Virtanen et al.1994; Eskeli et a. 1999,
Campuset a.2001; Parner et a. 2002 and Psoter et
a. 2005). Adler and Charzewski (1963) haveshown
that the children living in urban area are ahead of
their counterpartsfrom rural areaswhile studying
dental eruption. Lee et al. (1965) observed that
the time of eruption of 28 teeth was not signi-
ficantly different in children of three socio-eco-
nomic classesin Hong Kong. In 1990, Harrisand
Mckee demonstrated accelerated emergence in
black American of |ower-socio-economic status.
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In general dental development appeared to be
accelerating but there is an inherited “general
maturation factor” association with early or late
emergence patterns (Rasmussan and Kotsaki
1997). A substantial variation of tooth emergence
pattern may be an indication of compromised
systemic health (Kjellberg et al. 2000).

Nandanovsky and Sheiham (1995) described
how socio-economic variables had influenced
caries experiencesin 18 countriesthroughout the
1970s and early 1980s and demonstrated that the
biological factors acting on caries development
are firmly correlated with social variable as well.
Nicolau et al. (2003) also reported association
between socio-economic and biological factorsin
very early life and levels of cariesin adolescents.

In the last 25 years, caries prevalence in the
USA and most North-West European countries
has declined dramatically (Marthaler et al. 1996).
The presence of comprehensive care system has
played an important role in the caries decline
(Bennetal. 1998 and Utriainen et al. 1998). Tickle
et al. (1999) reported that behavioral and the socio-
economic status of family hasdirect influence on
parental attitudes towards dental care. Tickle et
al. (2003) also reported that families living in
deprived areas have shown more dental carethan
their more affluent counterparts.

Inthe present study an attempt has been made
to study the dental age and dental caries in
relation to socio-economic status.

Aims and Objectives

The present research work has been
conducted with following aims and objectives:
1 To study the sequence and age of eruption
of permanent teeth in Jatsikh children of
public and government schools.

2 To study bilateral and maxillo-mandibular
differences in the eruption of teeth.

3. To study the sex differencesin the sequence
and age of eruption of teeth.

4. To study the prevalence of dental caries and
liability of individual tooth to caries.

MATERIAL AND METHOD

The present study is based on a cross-
sectiond datacollected on 1648 children, 821 from
public schools (452 boys, 369 girls) and 827 from
government schools (377 boys and 450 girls)
ranging in agefrom5to 16 years. All the subjects
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of the present study are of Punjabi origin and
bel onging to one endogamousgroupi.e. Jat Sikh.
The data have been collected form public and
government schools situated in urban areas of
Patiala district. Date of birth was obtained from
the parents and the subjects and then verified
from the school records and doubtful cases were
excluded from the study. On the basis of the date
of birth of the subjects and date of examination,
the decimal age of the subjects has been
calculated up to three decimal places. To calculate
thedecimal age, decimal calendar given by Tanner
et a. (1969) was used. The data collected have
been grouped in various age groups of one year
duration, from5to 16 years. For example, theage
group 5 includes al subjects from 4.500-5.499
years, the age group 6 from 5.500-6.499 and so
on. Thedatahave been arranged in 12 age groups.
The number of subjects studied in various age
groupsand mean agein each age group for public
and government school children belonging to
both the sexes have been presented in table 1.

Dental age has been determined on the basis
of permanent teeth eruption. The eruption of M,
has not been studied in present investigation as
the age range of the present sampleis between 5
to 16 years. Permanent dentition has been
recorded as follows:

Right Left

+M.P.P.CL.I =, 1,CP.P.M,M,M,
M, M,

M, M, P, P, C 1,1 =l 1,CP,P, M,
A tooth has been considered to be erupted
only when a portion of the crown of the tooth,
however, small, has penetrated the gingiva.
Gingiva emergence hasbeen used asthecriterion
of the eruption. Wooden spatule have been used
to open the mouth to see the eruption of posterior
teeth. Prevalence of Caries or any dental
congenital malformation if present, hasalso been
recorded.Probit analysis has been applied to
cal cul ate the median age of eruption and standard
error of median agefor all the teeth erupted.

RESULTS AND DISCUSSION
Ageand Sequenceof Permanent Dentition
Themedian age of eruption and standard error

of median age of dl the teeth of both the sides
and of both the jaws in the children of both the
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Table 1. Number of subjects studied in various age groups and mean age in each age group for public and
government school children belonging to both the sexes

Age-group Public School Government School
(in years) No. Mean age No. Mean age No. of Mean age No. of  Mean age
of sub. (Boys) of sub. (Girls) Sub.  (Boys) sub. (Girls)
4.500-5.499 31 5.199 30 5.088 30 5.147 30 5.154
5.500-6.499 30 5.932 34 6.013 32 6.187 30 6.157
6.500-7.499 33 7.031 30 7.011 30 7.237 30 7.031
7.500-8.499 30 8.020 31 7.988 37 8.091 30 8.012
8.500-9.499 30 8.984 30 8.993 34 8.970 32 9.008
9.500-10.499 30 10.054 30 10.123 31 10.011 30 9.886
10.500-11.499 40 11.112 31 11.125 3 10.717 33 11.001
11.500-12.499 45 11.982 30 11.891 30 12.035 35 12.037
12.500-13.499 44 13.008 30 13.030 30 12.987 39 13.086
13.500-14.499 56 13.998 32 13.978 30 13.988 62 14.040
14.500-15.499 46 15.059 31 14.920 30 15.129 60 15.011
15.500-16.499 37 15.952 30 16.066 31 15.957 39 15.895

sexes, belonging to public and government
school have been calculated (Table 2 and 3). In
the present study the eruption of permanent
dentition starts at a median age of 4.70 yearsin
public school boys and by 12.50 years of age all
the permanent teeth have erupted excluding M,
In government school boysthisrangevariesfrom
5.12 yearsto 12.86 years. Among girls, in public
school girls eruption of permanent teeth starts at
a median age of 4.85 years and the last second
molar erupt at 12.40 years of age and in the
government school girls this range varies from
4.64yearsto 12.21 years

The sequence of eruption of various
permanent teeth, in children of both the sexes, of
both the groups has been found to be M, I, I,
P, C,P,and M,,. Exception hasbeen found: among

government school boysfor mandibular |eft side,
wherecanineerupt earlier tofirst premolar. These
sequences of eruption arein conformity with the
results of Kaul (1975), Bhathagar and Kumar
(1986), Singal et al. (1987), Kumar ( 1989), Kaur
(1990) and Limbu (1996) (Table2 and 3).

Bilateral Symmetry: Table 4 represents the
bilateral differencesin the eruption of permanent
dentition in boys and girls of public and govern-
ment schools.

From the result it has been concluded that
most of the upper jaw teeth erupt earlier on right
sideandin lower jaw erupt earlier on left side but
the bilateral differences in both the groups have
been found to be non-significant for al the teeth.
These results are in accordance with the results
of Sidhu and Gupta (1973), Garcia-Godey et .

Table 2: Sequence and median age of eruption of permanent dentition in boys

Public School Government School
Tooth Right side Left side Right side Left side
Median Age + SE.M. Median Age * SE.M. Median Age + SE.M. Median Age + SE.M.
Maxilla
Central incisor 6.89 0.621 7.00 0.57 7.10 0.66 7.20 0.67
Lateral incisor 8.23 0.74 8.30 0.84 8.10 0.80 9.10 0.75
Canine 10.65 0.17 10.90 0.40 10.80 0.85 10.90 0.78
First premolar 9.96 0.52 9.98 0.72 10.40 1.13 11.52 0.90
Second premolar 11.43 0.90 11.30 1.00 11.80 0.90 11.80 0.90
First molar 5.68 0.60 5.68 0.51 6.13 0.64 5.90 0.64
Second molar 12.50 0.64 12.50 0.69 12.84 0.78 12.86 0.86
Mandible
Central incisor 5.87 0.38 6.05 0.52 6.30 0.59 6.30 0.62
Lateral incisor 7.42 0.68 7.34 0.79 7.42 0.68 7.50 0.79
Canine 10.70 0.84 10.50 0.80 10.67 1.00 10.60 0.92
First premolar 9.94 0.94 9.90 1.00 10.10 0.31 9.97 0.80
Second premolar 11.64 1.00 11.40 1.00 11.64 0.84 11.62 1.10
First molar 5.24 0.53 4.70 0.66 5.12 0.66 5.12 0.66
Second molar 12.37 0.72 12.50 0.70 12.75 0.98 12.65 0.99
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Table 3: Sequence and median age of eruption of permanent dentition in girls

Public School Government School
Tooth Right Side Left Sde Right Side Left Sde
Median Age + SE.M. Median Age + SE.M. Median Age+ SE.M. Median Age+ SE.M.
Maxilla
Central incisor 6.70 0.57 6.70 0.52 7.04 0.74 7.20 0.95
Lateral incisor 8.10 1.10 8.30 1.00 8.39 0.79 8.60 0.77
Canine 10.30 0.81 10.30 0.81 10.89 1.10 10.50 0.91
First premolar 9.80 0.78 9.90 0.74 9.80 0.52 9.80 0.52
Second premolar 11.01 0.83 11.03 0.81 11.50 1.00 11.30 1.00
First molar 5.79 0.62 5.80 0.67 5.80 0.56 5.89 0.69
Second molar 12.30 0.86 12.40 1.00 12.20 0.81 12.20 0.81
Mandible
Central incisor 6.50 0.68 6.57 0.69 6.57 0.74 6.53 0.77
Lateral incisor 7.50 0.85 7.60 0.79 7.80 0.80 7.90 0.80
Canine 10.09 0.20 10.09 0.20 10.50 1.00 10.40 1.50
First premolar 9.80 0.78 9.80 0.78 10.22 0.81 10.00 0.60
Second premolar 11.10 0.77 11.01 0.80 11.20 1.20 11.20 1.20
First molar 5.03 0.74 4.85 0.60 4.64 0.72 4.64 0.75
Second molar 12.20 1.20 11.90 0.86 12.21 0.85 12.10 0.81
Table 4: Bilateral differences in public and government schools boys girlstest of significance ‘t’
Tooth Public Government Public Government
School School School School
Boys Girls Boys Girls Boys Girls Boys Girls
Maxilla Mandible
Central incisor -0.13 0.00 -0.01 -0.13 -0.27 0.96 0.00 0.03
Lateral incisor -0.06 -0.13 -0.91 -0.19 0.07 -0.08 -0.08 -0.11
Canine -0.57 0.00 -0.08 0.27 0.17 0.00 0.05 0.05
First premolar -0.02 -0.09 -0.77 0.00 0.02 0.00 0.15 0.91
Second premolar 0.09 -0.01 0.00 0.11 0.16 -0.08 0.01 0.00
First molar 0.00 -0.01 0.25 -0.01 0.63 0.18 0.00 0.00
Second molar 0.00 -0.07 -0.01 0.00 -0.12 0.20 0.07 0.09

(1983), Bhathagar and Kumar (1986), Rousset et
al. (2003) and Gaur and Singhal (2005).

Maxillo-Mandibular Differences. Among
public school boysteeth erupt earlier in lower jaw
except for second premolar and right canineand in
government school boysall mandibular teeth erupt
earlier, athough in both the groups differences are
not statistically significant (Table 5).

Among girls also from both public and
government schools mandibular teeth erupt
earlier than maxillary teeth except right second
premolar in public school girlsand first premolar
(for both right and left side) and right second
molar in government school girls, and in both
groups differences have been found to be
statistically non significant (Table 5). Sidhu and
Gupta(1973), Bhatnagar and Kumar (1986), Kumar
(1989), Gaur and Singhal (2005) and Friedrich et
al. (2006) also reported early emergence of
mandibular teeth than maxillary teeth.

Table 5: Maxillo-mandibular dferences in public
and government schools boys girlstest of signi-
ficance ‘t’

Tooth Public Government
School School

Right Left Right  Left

Boys
Central incisor 1.40 1.23 0.90 0.98
Lateral incisor 0.80 0.83 0.64 1.46
Canine -0.05 0.44 0.09 0.24
First premolar  0.01 0.06 0.25 1.28
Second premolar -0.15 -0.07 0.12 0.13
First molar 0.54 1.17 1.09 0.84
Second molar 0.13 0.00 0.07 0.16

Girls
Central incisor 0.19 0.15 0.44 0.54
Lateral incisor  0.43 0.54 0.52 0.63
Canine 0.25 0.25 0.26 0.05
First premolar  0.00 0.09 -0.43 -0.25
Second premolar -0.07 0.01 0.19 0.06
First molar 0.78 1.05 1.27 1.22
Second molar 0.06 0.37 -0.01 0.08
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Sex Differences. While studying sex diffe-
rences, it has been found that in both public and
government school children most of the teeth
erupt earlier in girls as compared to boys. In both
groups sex differences have been found to be
statistically non-significant. (Table 6).

Sidhu and Gupta (1973) reported that in both
the upper and lower jaw the mean eruption times
of every tooth with the exception of M, is later
for theboysthanfor thegirls. GarciaGodoy (1983)
reported that girlsarerelatively advanced in their
emergence time except for canine and second
premolar in the maxillaand the first premolar in
the mandible. Kumar (1989) also reported statis-
tically non-significant sex differences. Demirjian
and L evesque (1980), Haggu and Taranger (1981,
1985, 1986), Bhatnagar and Kumar (1986), Kaur
(1990), Virtanen et al. (1994) and Limbu (1996)
also reported earlier eruption in girls. Rousset et
al. (2003) reported that the teeth of girls erupted
before those of boys, with exception of mandi-
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bular second premolars and maxillary second
molar, whereeruptiontimeissame, whilemaxillary
second premolar erupted earlier in boys. Friedrich
et al. (2006) also reported earlier tooth eruptionin
femalesthan males.

Group Differences: It is evident from the
(Table2 and 3) that both boysand girlsfrom public
school are ahead of their counterparts from
government school in dental development with
only exception of maxillary lateral incisor,
mandibular first molar and canine (all teeth on
right side) in case of boys. Maxillary canine (left)
and mandibular lateral incisior(right) and second
premolar (right) erupt at the same times in boys
from both the groups. Although for each tooth
differences have been found to be statistically
non-significant (Table 7).

In case of girlsit has been found that most of
theteeth erupt earlier in public school girls. Right
maxillary first premolar erupt at the sametimein
both public and government schooal girls. For the

Table 6: Sex differences in public and government schools boys girlstest of significance ‘t’

Tooth Public Gover nment Public Government
School School School School
Boys Girls Boys Girls Boys Girls Boys Girls
Maxilla Mandible
Central incisor 0.22 0.38 0.06 0 -0.8 -0.6 -0.28 -0.23
Lateral incisor 0.09 0 -0.25 0.46 -0.07 -0.23 -0.36 -0.35
Canine 0.42 0.66 -0.06 0.33 0.7 0.49 0.12 0.11
First premolar 0.17 0.77 0.48 1.65 0.11 0.07 -0.13 -0.03
Second premolar 0.34 0.2 0.22 0.37 0.42 0.3 0.3 0.25
First molar -0.12 -0.14 0.38 0.01 0.23 0.16 0.49 0.48
Second molar 0.18 0.08 0.56 0.55 0.12 0.54 0.41 0.45

Table 7: Group differences in public and govern-
ment schools boys girlstest of significance ‘t’

Tooth Boys Girls
Right Left Right  Left

Maxilla
Central incisor -0.23 -0.22 -0.36 -0.46
Lateral incisor 0.11 -0.71 -0.21  0.23
Canine -0.17 0.00 -0.43 -0.16
First premolar -0.35 -1.33 0.00 0.11
Second premolar -0.29 -0.37 -0.37 -0.20
First molar -0.51 -0.26 -0.01 -0.09
Second molar -0.32 -0.33 0.08 0.15

Mandible
Central incisor -0.61 -0.30 -0.06 0.03
Lateral incisor  0.00 -0.14 -0.25 -0.26
Canine 0.22 -0.08 -0.40 -0.20
First premolar -0.16 -0.05 -0.37 -0.20
Second premolar 0.00 -0.14 -0.07 -0.13
First molar 0.14 -0.44 0.37 0.21
Second molar -0.31 -0.13 -0.06 -0.16

eruption of all teeth the differences have been
found to be statistically non-significant. The
findings of the present study are in accordance
with Clementset al. (1955), Lall (1972), Bhatnagar
and Kumar (1986) and Kumar (1989).

Dental Caries

The incidence of dental caries have been
found to be higher in public school children i.e.
7.30% in boys and 8.94% in girls as compared to
government school children, wherethe percentage
has been found to be 6.36% in boysand 5.77%in
girls(Table8). Nandonovsky and Shetham (1995),
Rijkom et al. (1998) and Nicolau (2003) have also
reported that more carieshave been found in higher
socio-economic group children. Tickle (2003) also
reported that families from lower socio-economic
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Table 8: Percentage of caries in public and Govern-
ment schools children

Percentage of Caries

Public Government
School School
Boys Girls Boys Girls
7.30% 8.94% 6.36% 5.77%

background are more particular about dental care
ascompared to familiesfrom high socio-economic
background. Sidhu and Gupta(1973) havereported
more dental caries in boysthan in girls. Mejire et
al. (1999) have reported that up to 19 years of age,
femal es have been found to have more cariesthan
males after 19 opposite has been observed. Lukas
and Largaespada (2006) reported that females
(8.8%) arefound to exhibit higher prevalencerate
than males (4.5%).

The teeth with caries show higher incidence
at the age group between 15to 16 years among
both the sexes for public and government
schools. The percentage of caries in mandibular
teeth has been found to be higher as compared

Table 9(a): Liability of individual tooth to caries
(in %) boys

Tooth Public Government
School School
Right Left Right  Left
Maxilla
First premolar  0.00 0.22 0.00 0.53
Second premolar 0.00 0.44 0.00 0.00
First molar 1.80 4.42 2.10 3.50
Second molar 0.00 0.22 0.27 0.00
Mandible
First premolar  0.22 0.22 0.00 0.27
Second premolar 0.22 0.66 0.00 0.00
First molar 0.22 4.00 1.30 2.07
Second molar 0.00 0.22 0.53 0.27

Table 9 (b):Liability of individual tooth to caries
(in %) girls

Tooth Public Government
School School
Right Left Right  Left
Maxilla
First premolar  0.54 0.81 0.22 0.88
Second premolar 0.54 0.27 0.22 1.30
First molar 1.60 5.10 0.88 4.20
Second molar 0.00 0.27 0.00 0.44
Mandible
First premolar  0.54 0.81 0.22 1.10
Second premolar 0.81 0.54 0.22 1.30
First molar 1.60 4.90 0.66 3.30
Second molar 0.00 1.10 0.00 0.44
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to maxillary teeth in all the children. The tooth
which has been recorded to be most affected by
dental cariesisM . followed by P, P, and M, inall
the four groups except government boys here
M, isfollowed by P, and M, to the same extent.
Caries have been found to be more prevalent in
children of higher age group as compared to
younger children but variations have been found
inal the four groups.(Table 9 A and 9 B). Sidhu
and Gupta (1973) also reported more prevalence
of cariesin molarsand premolars.

CONCLUSION

Dental development asevaluated onthe basis
of eruption of teeth has been found earlier in
public school children except for maxillary |lateral
incisor (right) and mandibular first molar and
canine (right) in boysand maxillary first premolar
(left), second molar, mandibular lateral
incisor(left), first molar and central incisor (left)
in girls. The differences are not up to the level of
significancein both boysand girls. The sequence
of eruption hasbeen foundtobeasM_ I, I, P, C,
P,and M, with the only exception in government
school boysfor mandibular |eft side, where canine
has erupted earlier to first premolar. All the
permanent teeth have erupted between the
median agesof 4.70 yearsto 12.50 yearsin public
and between 5.12 yearsto 12.86 yearsin govern-
ment school boys. Among girls all permanent
teeth have erupted between the median ages of
4.85 yearsto 12.40 years in public and between
4.64 years to 12.21 years in government school
girls.

In all the children from both public and
government schools, in the upper jaw most of
teeth erupt earlier onright side, whilein lower jaw
most of teeth erupt earlier on left side. All the
bilateral differences have been found to be non-
significant.

Among public school boys al the teeth have
erupted earlier in lower jaw except for second
premolar on both sides and canine on right side
and in government school boys, al mandibular
teeth from both Ieft and right side have erupted
earlier. The differences in both groups are not up
to the level of significance.In girls also all
mandibular teeth have erupted earlier except for
second premolar (right) in public and first premolar
on both sides and second molar (right) in
government school girls. Although the differences
have been found to be non-significant.



TIMING OF PERMANENT TEETH EMERGENCE AND DENTAL CARIES 147

Eruption of permanent teeth has been found
tobeearlier ingirlsascompared to boyswith few
exceptionsin both public and government school
children, but the differences have been found to
be statistically non-significant.

Dental Caries have been found to be morein
public school children as compared to
government school children. In public schools,
girls are more affected by caries, while in
government school, boys are more affected by
caries. The percentage of caries in mandibular
teeth has been found to be higher as compared
to maxillary teeth in al the children. The teeth
which has been recorded to be most affected by
cariesisM_ inall thefour groups, followed by P,
P, and M, The teeth with caries show higher
incidence at the age between 15-16 years in al
the children.
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