
Time of Emergence of Permanent Teeth of the Children of
Peshawar, Pakistan

INTRODUCTION

mergence time and sequence of permanent teeth are
essential resource and facilitation for the dentists
working in the fields of orthodontics, oral surgery,

dental caries and forensic dentistry. The time duration
provided for emergence of each tooth and sequence of
eruption help the Operative dentists to decide to retain the

carious tooth using some treatment, like endodontic treatment
or fillings etc., or extract the tooth1. Orthodontists depend
on the sequence and timing of teeth emergence to plan when
to start the orthodontic treatment. The age of the subjects
with unknown birth record can be computed using the
emergence time of permanent teeth in forensic dentistry,
school admission and legal purposes.1 However, it is
mentioned in the literature that time of teeth eruption depends
upon biological and environmental factors; such as gender,
ethnicity, physique, eating habits and premature extraction
of primary teeth etc.

The information provided to the students for emergence
time of permanent teeth in dental colleges of Pakistani is
mostly obtained from the European and American literature.2
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However, it has been indicated in the literature that time of
eruption differs from population to population and influenced
by ethical backgrounds.2 To develop the standard of time of
eruption in different population, studies have been conducted
almost every noteworthy country. In recent past studies have
been conducted in Asia (Paksitan2,3 Saudi Arabia4-6, Iraq7,
Filipine8, Malaysia9, India10,11, Jorden12, Nepal13, Syria14,
and Turkey15), Europe (Spain16, Lithuania17, Czechoslovakia18,
and United Kingdom19), Africa (Ugnada20, Nigeria21

and Sudan22), America (Mexico23), and Australasia
(New Zealand24).

Unfortunately, until now no standard has been developed
for Pakistani population. As far as authors' knowledge is
concerned, only two studies have been published for Pakistani
children. One was from Karachi2 and other was from
Rawalpindi.3 One study was published before partition for
boys of Lahore25 and one study is reported for primary teeth26

As it is mentioned above that the time of eruption does not
only differ between nations, but also affected due to ethical
background. Therefore, there is a need to find out the
emergence time of other ethical population of Pakistani.
Hence a study was conducted for the children of Peshawar
to develop the chart of time and sequence of eruption for
Pakhtoon (Pathan) children. The objective of the study was
to establish the standard of mean emergence time of
permanent teeth, except the third molars, of Pakhtoon children.
Furthermore to find out the influence of gender, weight,
height, and body mass index on time of emergence of this
ethnic population.

METHODOLOGY

List of private and public schools of Peshawar was
collected from the Ministry of Education, Khyber
Pakhtunkhwa. Sample size was calculated using the study
conducted in Karachi.2 Using the time of eruption of boys
and girls and minimum difference without zero, the sample
size was 1844 with 99.99% confidence interval and 95%
power of the test. Adding 10% of non-respondent the
estimated sample size was 2000 for the children who had 'a
just erupted tooth' (cases). The large confidence level and
power of the test ware taken, because this was a prevalence
study to establish the standard of eruption of permanent teeth
of Khyber Pakhtunkhwa province. It is indicated in the
literature that 15-20% of the children have 'a just erupted
tooth'. Therefore we were needed more than 10,000 children
to complete the required sample size. Systematic random
sampling was utilized to select the schools from the schools
list. It was estimated that about 100 cases would be obtained
from each school. Nine of them were government (public)
schools.

Letters were posted to the selected schools and one of the
authors (HK) visited to the schools to arrange the date and
time for screening the students and data collection. The team
of 2 dentists (one male and one female) and 2 assistants (one
male and one female) were hired to collect the data. The
team was trained and calibrated against a reference examiner
who was master trainer for this multicenter study. The training
and calibration were conducting in two phases: (1) showing
clinical pictures of erupted teeth to the trainees and (2)
training and calibration on the students of a selected school
with reference examiner. A male/female dentist and an
assistant visited to the school on the assigned date. A consent
form was sent the students' parent by the administration
before this visit. Those students who brought the positive
consent from their parents and gave accent to be included
in the study were screened for general check-ups. The children
with at least one 'just erupted' tooth were taken out for data
collection. The criterion for 'just erupted tooth was: a tooth
supposed to have emerged if any part of it was visible in the
jaw. The clinical examination was conducted by using dental
checkup kit under bright light or clear sunlight. Height in
cm and weight in kg were measured using digital weighing
and height measuring machine after removing the shoes.
Further information, regarding the diet pattern of the children
was also recorded. Date of birth of all the cases was obtained
from the students' record of the school. This research was
approved by the Institutional Review Board of Dow
University of Health Sciences [IRB-B-147/DUHS-10].
Data were entered into computer using SPSS (ver. 16) and
analyzed using summary statistics, two-sample 't' and
chi-square tests.

RESULTS

One thousand nine hundred forty five children showed
at least one just erupted tooth. These cases were collected
from 21 public and private schools. Out of these 21 schools,
9 were public institutions and about 25% survey children
belonged to them. Eight hundred seventy nine (45.2%)
children were males. The mean age of the participants was
9.44 ±2.44 years (R: 4-15 years). The mean height
and weight were 134.45 ± 45.5 cm (R: 59 - 188 cm) and
33.21 ± 11.0 kg (R: 15 -95 kg), respectively.

The mean eruption time of maxillary teeth is illustrated
in Figure 1. Right 1stmolar (# 16) showed the minimum
eruption time of 6.6 years, followed by left central incisor
(#21) with the mean value of 6.7 years. The last tooth erupted
of this jaw was the left 2nd molar (#27) with mean value of
11.6 years. Mean eruption time of mandibular teeth is
demonstrated in Figure 2. The first tooth appeared in this
jaw was the right central incisor (#41) with mean value of
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6.5 years, followed by left central incisor (#31) with mean
value of 6.7 years. The last tooth erupted in this jaw was
right 2nd molar (#47) with mean value of 11.8 years, preceded
by left 2nd molar (#37) with mean value of 11.6 years.
Comparison of eruption time of male and female children
of maxillary and mandibular jaws is shown in Table 1 and
Table 2, respectively. Among maxillary teeth, the male

children showed significantly late eruption as compared to
females for right 2nd molar (#17), right canine (#13), left
canine (#23), and left 2nd molar (#27), while female children
showed significantly late eruption as compared to males for
right central incisor (#11). Considering mandibular teeth,
the male children exhibited significantly late eruption as
compared to females for left canine (#33), left 1st premolar
(#34), left 2nd premolar (#35), left 2nd molar (#37), right
canine (#43), right 1st premolar (#44), right 2nd premolar
and right 2nd molar (#47), while female children showed
significantly late eruption as compared to males for right
central incisor (#41) and right lateral incisor (#42).
Table 3 illustrates the simple bivariate and partial correlations
of height of the cases, controlling for weight for partial
correlation. Out of 14 maxillary teeth, 8 teeth showed
significant positive correlation between time of eruption and
height of the children, while 10 teeth of mandibular jaw
showed significant positive correlation. Eruption time of
central incisors and first premolars of both the jaws did not
show significant correlation with height of the children. The
partial correlation of time of eruption, controlling the weight,
of seven teeth was positively correlated with height of the
children formaxillary jaw, while nine teeth of mandibular
jaw showed the significant positive partial correlations
of time of eruption with height, controlling the weight
of the children.The sequence of eruption using the mean
eruption time emerged as follows: maxillary jaw: first molar
- central incisor - lateral incisor - fist premolar - second
premolar - canine (3) and second molar (7); mandibular jaw:
Central incisor - first molar - lateral incisor - canine - first

156

Permanent teeth of the children of Peshawar

JPDA Vol. 28 No. 04 Oct-Dec 2019

Khan N/ Khan H/ Baloch MUR/ Abbasi SA

Figure 1: Mean Eruption time of Maxillary Jaw
of Peshawar Children

Figure 2: Mean Eruption time of Mandibular Jaw
of Peshawar Children

Table 1: Comparison of mean eruption time between male
and female children of maxillary jaw

Table 2: Comparison of mean eruption time between male
and female children of mandibular jaw



157

Permanent teeth of the children of Peshawar

JPDA Vol. 28 No. 04 Oct-Dec 2019

Khan N/ Khan H/ Baloch MUR/ Abbasi SA

Table 4: Pearson and partial correlation of eruption time with weight of the children

Table 3: Pearson and partial correlation of eruption time with height of the children
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Table 5: Pearson and partial correlation of eruption time with BMI of the children

Figure 5: Comparison of time of eruption of children of current study with other selected studies from other countries



premolar - second premolar and second molar.
Simple bivariate and partial correlations of time of

eruption with weight, controlling for height of the children
for later correlation is depicted in Table 4. Out of 28 teeth,
only 4 teeth did not show significant Pearson correlations
between time of eruption and weight. However only 12 teeth
showed significant partial correlations between time of
eruption and weight, controlling the height. The Pearson
correlation between time of eruption and body mass index
of the children is shown in Table 5. Seventeen teeth, 7 in
maxillary jaw and 10 in mandibular jaw, showed positive
significant correlation between time of eruption and body
mass index.

DISCUSSION

Authors could not find any study on this topic for this
province in the literature, therefore this was first study
conducted in Khyber Pakhtunkhwa province of Pakistan to
investigate the time and sequence of emergence of permanent
teeth. Since the main objective of the study was to find out
the time and sequence of emergence of permanent teeth of
the children of this province and the secondary objectives
were to observe the effect of gender, weight, height and BMI
on eruption timing, therefore the schools were not divided
into different socio-economic groups. However, of choosing
the schools using systematic random procedure has reduced
any bias due to such co-factors.

The sequence of emergence in maxillary teeth was: first
molar (6) - central incisor (1) - lateral incisor (2) - fist
premolar (4) - second premolar (5) - canine (3) and second
molar (7). This sequence agrees with studies of Khan2

(Karachi, Pakistan), Lakhshamppa et al10 (India), del Cojo
et al16 (Spain), Ahmed and Al-Dahan7 (Basra, Iraq),
Almonaitiene R et al17(Lithuania), Dashash and Al-Jazar14

(Syria) and Shaweesh12 (Jordan). However, Upadhyay13

(Nepal), Mahmood et al3 (Rawalpindi, Pakistan),
Oziegbe et al21(Nigeria) and Šindelárová18 (Czechoslovakia)
have shown the sequence of eruption as 6-1-2-4-3-5-7. Their
studies showed that canine erupted earlier than 2nd premolar.
The sequence of emergence of mandibular teeth in this
study was 1-6-2-3-4-5-7. This sequence matches with a study
of del Cojo et al16, Ahmed and Al-Dahan7 and Sindelarova
et al.18 HoweverAlmonaitiene17, Dashash and Al-Jazar14 and
Oziegbe21 showed that sequence of eruption was the same
as this study in their respective population of Lithuania,
Syria and Nigeria, except that first premolar erupted earlier
than canine. Shaweesh12, Mahmood et a13, and Upadhayay13

indicated that the children of their respective population of
Jordan, Pakistan (Rawalpindi) and India showed the same
sequence of eruption as our study except first molar erupts

earlier than central incisor.
First tooth emerged among the permanent dentition was

the mandibular right central incisor (#41) with mean age of
6.5 years. This value is almost the same as Caucasian children
of UK19, Jordan1,and India10;lower than the children
of Karachi (Pakistan)2, Syria14, Malaysia9, Sri Lankan27,
Nepal13, Nigeria21, Uganda20 and Span16; but higher than
Rawalpindi(Pakistani)3, Iraqi7, Czechoslovakian18,
Lithuanian17 children. The last tooth emerge in mandibular
jaw in this study was right 2nd molar (#47) with the mean
age of 11.8 years. This value is almost the same as
Jordanian1children; higher than Karachi (Pakistan)2,
Rawalpindi (Pakistan)3, Syrian14, Uganda20, Nigerian21, Iraqi7

andMalaysia9 children; but lower than Caucasian children
of UK19, Czechoslovakian18, Neapli13, Spanish16, Lithuanian17

and Indian10 children.
The first emerge tooth in maxillary jaw was right first

molar (#16) with mean age of 6.6 years. It is almost the
same as Karachi (Pakistan)2, Malaysia9 and Caucasian
children of UK1 9children; lower than Syrian1 4 ,
Czechoslovakian18, Spanish16 and Nepali13 children; but
higher than Rawalpindi (Pakistan)3, Iraqi7, Nigerian21,
Uganda20, Jordanian1, Indian10 and Lithuanian17 children.
The last tooth emerged in mandibular jaw was left 2nd molar
(#27) with mean value of 11.6 years. This value is almost
the same as Malaysia9 children; lower than Jordanian1,
Karachi (Pakistan)1, Indian10, Lithuanian17, Czechoslovakian18,
Caucasian children of UK19, Spanish16, Iraqi7 and Nepali13

children; but higher than Rawalpindi (Pakistan)3,Syrian14,
Nigerian21,Uganda20 children.

Out of 28 teeth observed, females showed early eruption
in 20 teeth as compared to males. However, only 12 of them
were statistically significant. Out of those 8 teeth, where
males showed early eruption, 3 of them were statistically
significant. These eight teeth were: all four central incisors,
maxillary right second molar and maxillary left first pre-
molar, mandibular left and right lateral incisors.  Therefore,
this study does not show clear cut directions that gender
does affect in early or late eruption. Nevertheless, most of
studies1,7,17,18,19,21,9 showed early eruption for girls as compared
to boysfor all the teeth. However, some studies2,3,10,13,14,16,20

do not show a clear cut direction of eruption of teeth by
males or females. All the European countries children, except
Spanish showed early eruption in girls. All the Indian sub-
continent countries do not show this feature of early eruption
of girls as compared to boys for all the teeth.

Pearson correlation showed positive correlation of time
of eruption with height, but only 14 of them were statistically
significant, while 24 teeth, except the central incisors, showed
statistically significant positive correlation with weight of
the children. However, seventeen teeth showed statistically
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significant partial correlation of time of eruption with height,
keeping the weight as control, while only12 teeth showed
significantly positive correlation of time of eruption with
weight, keeping the height as control. Pearson correlation
of time of eruption for 17 teeth showed statistically
significant positive correlation with BMI. These results
indicate that weight of the children affects the eruption
timing more than height of the children. These results do
not match with the study of Khan for Karachi children.2 He
showed that the time of eruption of almost all the teeth were
significantly correlated with height of the children, while
26 teeth were significantly correlated with height keeping
the weight as control. Fifty percent of the teeth were
correlated with weight of the children, while only 5 teeth
were significant correlated with weight keeping height as
control. Furthermore, only 25% of the teeth were
significantly correlated with BMI. Kutesa et al20 showed
that in Ugandan children only one tooth showed significant
relation with height while controlling the weight. However,
16 teeth showed significant correlation with weight keeping
height as control. Noori et al28 showed that eruption time
are correlated with height and weight of children in less
number of teeth as compared to this study. Therefore,
surprisingly this study agreed more for correlations of time
of eruption with height and weight of Ugandan children
than Iraqi and Karachi children. Hence the taller children
of Peshawar showed late eruptions compared to shorter
children.

This study showed that children of Peshawar indicated
early eruption than the children of Karachi (Pakistan), India,
Spain, Czechoslovakia (Maxillary jaw) and Australia; while
late eruption than the children of Uganda, Nigeria and
Czechoslovakia (Mandibular jaw). However, there were no
clear cut trend for time of eruption with Iraqi, Malaysian,
Turkey and Lithuanian children.  Therefore, Peshawar's
children showed late eruption than African children, but do
not show any clear picture of other genetic background.
Since the schools were chosen from urban or peri-urban
areas pf Peshawar and the rural areas children could have
difference diet and life style patterns and hence the time of
eruption could be different.  As it was mentioned in the
Introduction that the text books of dentistry contain the
information of time of eruption from European and American
standards. These nationwide studies could be used as standard
for Pakistani children. Treatment management and class
lectures could be arranged on the basis of these information.

CONCLUSIONS

Study concludes that children of Peshawar showed early
eruption than the children of Karachi and India, however

late eruption as compared to African children. These children
did not show any clear cut trend with other ethnic
background. This study also agreed with most of the other
countries studies that eruption of girls are earlier than boys.
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