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ABSTRACTABSTRACT
Background: Teeth emergence is ordinal, chronological, and age-specific.1,3 Most of the time, the permanent 
teeth start erupting at the age of 6 years and complete the process by the age of 12 years. The objective of 
this study were to determine the time and sequence of eruption of permanent teeth of the four ethnic groups of 
Pakistan and compare them with the body fatness. 
Materials & Methods: This study was conducted in four cities of Pakistan (Karachi, Larkana, Peshawar and 
Quetta) from January 2022 to March 2023 to determine the time and sequence of eruption of permanent teeth of 
Pakistani children. Systematic cluster random sampling was applied to choose the participants. A total of 8787 
children with at least one ‘just erupted tooth’ were collected from 163 schools in the above-mentioned cities. 
Each selected child was examined under a bright light in a sitting position and each tooth was recorded as either 
unerupted, just erupted, or erupted. Height and weight were measured using a digital scale without the shoe. 
The age of the child was taken from the schools’ register. A questionnaire containing demographic information 
and some dietary habits was completed. A total of 8550 cases were collected and analyzed. Kruskal-Wallis 
non-parametric ANOVA, Tukey/Dunnett’s T3 postHoc, and chi-square tests were applied for statistical analysis. 
Results: Out of 8550 children, 4526 (52.9%) were males. The percentage of underweight, normal, overweight, 
and obese children were 4.2%, 78.2%, 11.8%, and 5.8% respectively. Overweight and obese children were 
significantly higher than the internationally assigned percentage in those categories. Most of the teeth in central 
incisors, lateral incisors, and canines were erupted between the ages of 6-7 years, 7-8 years, and 9-11 years, 
respectively. Most of the posterior teeth erupted between 9-10 years (first pre-molars), 9-11 years (second pre-
molars), 5-7 years (first molars), and 10-12 years (second molars). The sequence of the eruption was seen as 
Maxillary: FM, CI, LI, FPM, SPM, C, SM; Mandibular: FM, CI, LI, C, FPM, SPM, SM. Children of Quetta and Karachi 
showed late eruption as compared to children of Larkana and Peshawar. Mean values of overweight or obese 
children showed lower mean values than underweight and normal children. 
Conclusions: This multi-center study showed that the children of Karachi were exposed to the late eruption in 
most of the teeth as compared to children of Larkana, Quetta, and Peshawar. Furthermore, except for the first 
molars, all other teeth showed early eruption for overweight and obese children as compared to underweight 
and normal-weight children. This trend is comparable to the international findings.
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INTRODUCTIONINTRODUCTION
The eruption of teeth is a dynamic and natural 

movement of teeth from the intraosseous location 
to the functional position of the oral cavity. The 
process of eruption of permanent teeth covers the 
formation of root development, the materialization of 
the periodontium, and the emergence of occlusion 
location.1,2 Teeth emergence is ordinal, chronological, 
and age-specific.1,3 Most of the time, the permanent 
teeth start erupting at the age of 6 years and complete 
the process by the age of 12 years, excluding the 3rd 
molars.1,3 Many factors such as gender, race, genet-
ics, low birth weight, prematurity, hormonal factors, 
endocrinology condition, socioeconomic attributes, 
geographical locations, malnutrition, obesity, and 
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nutritional aspects may affect early or delayed tooth 
emergence.1,4-6 Literature indicates that the PTHR1 
gene and mutations in GNAS a related to the failure 
of supraosseous eruption and eruption defects.5,6 In 
addition the dental emergence could also be affected 
by dentigerous cysts and craniofacial deformities.7,8 
The time and sequence of eruption of permanent 
teeth have been studied in most countries all over the 
globe.9,10 As indicated above, many factors influence 
the time of eruption. However, in most of the studies, 
only the effect of gender has been discussed. The oth-
er significant factor such as dietary habits or nutrition 
status did not receive too much attention.4,11

Nutrition status depends upon the type of food intake, 
absorption, and nutrition value of the food,12 and af-
fects body growth and development. The inadequate 
amount and low nutritional value of food impede the 
growth of the body, size, and chemical composition 
and reduce the quality of some tissues, such as bones 
and teeth.12,13 Many new methods have been intro-
duced to determine the nutrition status in the literature, 
however, body mass index (BMI) is still very popular, 
due to its simplicity in calculation and categorization 
the individuals into underweight, normal, overweight, 
and obese groups.1,14 
Malnutrition is stated by Word Health Organization 
(WHO) as ‘deficiencies or excesses in nutrient intake, 
imbalance of essential nutrients or impaired nutrient 
utilization’.15 Malnutrition is the major cause of death, 
inferior health, and inadequate growth in children and 
infants, especially in developing countries.12,15 Con-
trary to malnutrition, overweight and obesity is another 
major problem among adults and children and is an 
epidemic of the 21st century. Childhood obesity not 
only affects the growth process and development but 
also becomes a risk factor for hypertension, diabetes, 
sleeping disturbance, and psychological and social 
problems.13,16

Studies have been conducted to relate the eruption of 
time with nutrition status.5,12,13,16-28 Most of these studies 
showed that the permanent teeth of overweight and 
obese children emerged earlier than the normal nu-
trient children, while the mal-nutrient children showed 
delayed eruption. However, some were not statistically 
significant.5,6,13,19,21,24,25 
Only a few studies from Pakistan,10,11,26,27 have present-
ed the relationship between the time of the eruption 
and nutrition status. But none of them showed any 
significant differences. All of them were conducted in 
one of the cities of Pakistan. Pakistan is composed 
of a multi-racial and multi-cultural population. As it is 
indicated in the literature due to the biological differ-
ences between the different ethnic or racial groups, 
the time of eruption of teeth may vary.10,11 Hence, for 
a national standard, a multi-racial/multi-cultural study 
is needed. This study was conducted among the four 
racial groups of Pakistan: Muhajirs (immigrants from 

India), Sindhis, Pakhtoons, and Baluchis. The data 
were collected from Karachi, Larkana, Peshawar, and 
Quetta. These cities have a predominant population of 
the corresponding ethnic groups, respectively. There-
fore, the objectives of the study were to determine the 
time and sequence of eruption of permanent teeth 
among the four ethnic groups’ children of Pakistan 
and compare the eruption time with nutrition status, 
using BMI. 

MATERIALS AND METHODSMATERIALS AND METHODS
This study was conducted in four cities of Pakistan 
(Karachi, Larkana, Peshawar and Quetta) from Jan-
uary 2022 to March 2023 to determine the time and 
sequence of eruption of permanent teeth in Pakistani 
children. The study was supported by two research 
funding from the Higher Education Commission of 
Pakistan. The ethical approval was obtained from 
the Institutional Review Board of Dow University of 
Health Sciences, Karachi ((No. IRB-B-17/DUHS-10). 
Systematic cluster sampling was used to select the 
participants. The lists of schools were obtained from 
the Ministry of Education and Private Schools Admin-
istrations. On average 250 students per school were 
considered using the number of schools and enroll-
ments. The number of cases of ‘just erupted tooth’ 
needed for the study from Karachi, Larkana, Peshawar, 
and Quetta were 4000, 1000, 2000, and 1500, respec-
tively. Therefore, the total number of cases needed for 
the study was 8500. “Just erupted tooth’ was defined 
as a tooth deemed to have emerged if any part of it 
is visible in the oral cavity. The number of schools 
was selected from the schools’ lists using systematic 
random sampling. Two dentists (one male and one 
female) and two assistants (one male and one female) 
were hired for data collection in each study location 
(cities mentioned above). Calibration and training for 
the data collecting team (dentists and assistants) were 
conducted by a reference examiner on the children 
of a selected school in each study location. Some 
slides of the just-erupted teeth were sent earlier to the 
selected data collection team for pre-training. A kappa 
value of 80% or above was considered satisfactory for 
the inter-examiner calibration. A consent form written 
in Urdu was sent to the administration of the selected 
schools to deliver to the parents of the children. A 
team of dentists and assistants visited the selected 
schools on the pre-assigned day and time. Children 
who brought positive consent from their parents and 
gave assent to participate in the study were screened 
for general check-ups. Children with at least one 
‘just erupted tooth’ were taken out of class for further 
investigation. Each selected child was examined un-
der a bright light in a sitting position. Each tooth was 
examined and recorded as ‘unerupted’, ‘just erupted’, 
or ‘erupted’. Height and weight were measured using 
a digital scale without the shoe. A questionnaire of 
demographic information and usual dietary habit were 
also recorded. The date of birth was taken from the 
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school’s record. A total of 8787 cases were collected 
from 163 schools from the four centers. However, 
237 cases did not have complete information or not 
having Pakistani nationality. Therefore, the analysis 
was executed for 8550 cases. The body Mass Index 
(BMI) of each child was computed and categorized in 
different categories using the growth child developed 
by Iftikhar et al.28 Children with a percentile of less than 
5% were assigned as underweight, 5% to 85% as nor-
mal, 85% to 95% as overweight and above than 95% 
as obese. Data was entered and analyzed using SPSS 
(ver 26). The data were verified for normality assump-
tions using the one-sample Kolmogorov-Smirnov test. 
Since the data did not fulfill the normality assumption, 
therefore Non-parametric Kruskal-Wallis H test was 
used for comparisons of means. Tukey postHoc test 
was employed if the Homogeneity of Variance was 
verified using the Levene statistic, otherwise, Dunnett’s 
T3 postHoc test was used. The chi-square test was 
used for the goodness of fit of BMI categories ratios. 

RESULTSRESULTS
The number of cases collected with all the informa-
tion from Karachi, Larkana, Peshawar, and Quetta 
were 4265 (49.9%), 1157 (13.5%), 1883 (22.0%) 
and 1245 (14.6%) from 102, 15, 21 and 25 schools, 
respectively. Four thousand five hundred and twen-
ty-six (52.9%) of the total cases were male children 
(Figure 1). About 15% of the children participated 
in each of the grade 1 to grade 5 (Figure 2). The 
percentage of underweight, normal, overweight, 
and obese children, using the range of the BMI as 
indicated in the reference28 depicted in the Method-
ology section, were 4.2%, 78.2%, 11.8%, and 5.8% 
respectively (Figure 1). The percentage of overweight 
and obese children was significantly higher than their 
corresponding percentile assigned in the criterion, 
using chi-square goodness of fit (P<0.0001).
The percentage of the teeth erupted by age and 
gender is shown in Table 1. The maxillary teeth will 

Figure 1: Percentage of samples from study locations and Categorization of BMI

Figure 2: Percentage of samples collected from different grades
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be discussed first, followed by the mandibular teeth. 
The range of time of eruption of the central incisor 
was from 5 to 9 years. But most of the children have 
erupted their central incisor at the age of 6 or 7 years 
(68.8%). Male and female children did not show any 
clear-cut trend at the time of the eruption. The lateral 
incisor showed the time of eruption from 5 to 12 
years. Most of the maxillary lateral incisors erupted 
at 7 or 8 years (63.6%). The range of time of eruption 
of canines was 7 to 13 years. Most of the children 
showed the time of eruption of this tooth between 
9 to 11 years (68%). The time of eruption of the first 
premolar also ranged from 7 to 13 years. Most of the 
first premolars erupted at the age of 9 or 10 years 
(53.4%). The range of time of eruption for the second 
pre-molar was from 7 to 13 years. Most of the cases 
belonged from the age of 9 to 10 years (50.3%). The 
first molar erupted from age 5 to 10 years. But most 
of the cases erupted from age 5 to 7 years (91%). The 
range for the time of eruption of the second molar was 
from 8 to 14 years. Most of the time it erupted from 
age 10 to 12 years (68.7%). The range of the time of 
eruption of all the mandibular teeth was almost the 
same as the maxillary teeth. However, percentages 
showed that there was an early eruption in mandibular 

teeth as compared to maxillary teeth. 
Carefully looking at Table 1, we observe that the 
sequence of eruption is the following:
Maxillary: 	 FM, CI, LI, FPM, SPM, C, SM	
Mandibular: 	 FM, CI, LI, C, FPM, SPM, SM
Table 2 shows the comparison of the time of eruption 
of permanent teeth of the children of four study sites. 
Children of Quetta and Karachi showed late eruption 
as compared to children of Larkana and Peshawar. 
Karachi’s children showed significantly larger mean 
values than children of Larkana in all the teeth, except 
the mandibular central incisor and first molars of both 
jaws. Children of Quetta showed significantly higher 
mean eruption time as compared to Larkana children 
for all the teeth, except central incisors and first 
molars of both jaws. All the teeth showed significant 
differences in the mean time of eruption between the 
four cities. The mean eruption time of anterior teeth 
of Karachi children is comparatively higher than the 
mean eruption time of other cities’ children. 
Different alphabets in the superscript indicate the 
statistical significance
Table 3 shows the comparison of the mean eruption 
time of underweight, normal, overweight, and 

Table 1: Percentage of eruption of teeth by age and gender 

Age

in Years
Gender

Maxillary Mandibular

CI LI C FPM SPM FM SM CI LI C FPM SPM FM SM

5
Male 7.8

11.1
1.2
2.7

0
0

0
0

0
0

16.9
21.8

0
0

16.4
16.2

5.5
8.3

0
0

0
0

0
0

19.0
23.8

0
0Female

6
Male 32.2

31.8
12.5
11.1

0
0

0
0

0
0

60.8
48.6

0
0

44.1
46.3

20.9
23.5

0
0

0
0

0
0

46.9
47.5

0
0Female

7
Male 40.5

33.2
24.5
30.4

3.2
6.6

5.9
5.4

5.9
5.1

16.2
17.6

0
0

30.2
23.6

40.3
30.9

7.7
9.9

6.9
7.2

5.4
5.9

23.3
17.3

0
0Female

8
Male 15.9

17.5
37.9
34.4

7.8
11.1

18.6
18.5

13.4
9.7

0.8
5.6

3.9
3.1

6.8
10.6

24.6
25.7

20.3
18.9

13.3
17.9

11.5
9.6

4.3
7.9

4.8
6.3Female

9
Male 3.5

6.4
15.6
13.0

14.3
20.7

27.9
30.7

26.0
19.5

3.8
2.8

6.9
10.7

2.5
3.2

5.5
5.7

19.5
29.4

24.8
27.5

18.1
21.9

5.4
2.5

9.6
13.9Female

10
Male 0

0
5.0
5.0

25.3
24.1

21.8
26.3

23.8
31.3

1.5
3.5

22.0
20.1

0
0

2.2
3.8

23.9
24.9

23.6
26.2

22.7
20.3

1.2
1.0

20.9
23.9Female

11
Male 0

0
2.9
1.7

28.0
23.6

15.4
13.6

17.8
17.4

0
0

22.9
24.1

0
0

1.0
2.1

17.1
11.5

18.0
15.5

23.5
23.5

0
0

23.8
24.3Female

12
Male 0

0
0.5
1.7

14.1
9.9

6.8
5.4

9.3
11.3

0
0

22.3
25.9

0
0

0
0

8.8
4.0

8.9
4.8

13.8
13.9

0
0

20.3
21.1Female

13
Male 0

0
0
0

7.4
3.9

3.2
0.2

3.7
5.6

0
0

15.7
12.1

0
0

0
0

2.9
1.4

4.6
0.9

5.0
4.8

0
0

16.1
8.6Female

14
Male 0

0
0
0

0
0

0
0

0
0

0
0

6.3
4.0

0
0

0
0

0
0

0
0

0
0

0
0

4.4
1.8Female
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obese children. All the mean values belonging to 
underweight children were higher than the mean 
values of other categories. Ten out of 14 of those 
mean values were significantly higher than at least 
one of the other 3 categories. Mean values of 
overweight or obese children showed lower mean 
values than underweight and normal children. Most 
of those means of overweight or obese children 
were significantly higher than the mean values of 
underweight children.

DISCUSSIONDISCUSSION
This study used a significantly larger sample size 
to determine the time and sequence of eruption of 
permanent teeth as compared to the other studies 
indicated in the literature. It covered three out of 

Table 2: Comparison of time of eruption between four studies locations

 
 

Maxillary

Larkana Quetta Peshawar Karachi
P - Value

Total

n ±SD n ±SD n ±SD n ±SD n ±SD

CI 97 6.6 ±1.1a 104 6.9 ±0.8a 120 7.2 ±1.3a 474 7.5 ±1.3b <0.0001 791 7.3±1.2

LI 119 7.8 ±1.4a 121 8.4 ±1.2b 213 8.3 ±1.6b 449 8.4 ±1.3b <0.0001 902 8.3±1.4

C 195 9.6 ±1.6a 164 11.1±1.4b 392 10.3±2.0c 779 10.9 ±1.4b <0.0001 1530 10.6±1.7

FPM 125 9.1 ±1.6a 148 10.0±1.3b 178 9.5 ±1.7a 436 10.1 ±1.4b <0.0001 887 9.8±1.6

SPM 43 8.9 ±1.7a 77 11.3±1.4b 78 10.0±2.1b 280 10.3 ±1.5c <0.0001 478 10.3±1.6

FM 30 6.6 ±1.5a 26 6.4 ±2.0a 16 6.5 ±2.1a 203 6.8 ±1.1a 0.0001 275 6.8±1.3

SM 68 10.1±1.5a 67 12.3±1.2b 191 10.3±3.0a 283 11.7 ±1.5c <0.0001 609 11.2±2.1

Mandibular

Larkana Quetta Peshawar Karachi
P - Value

Total

n ±SD n ±SD n ±SD n ±SD n ±SD

CI 58 6.6 ±1.3ab 86 6.5±0.77a 77 6.8 ±1.4ab 287 7.1 ±1.2b <0.0001 508 6.9±1.2

LI 127 7.1 ±1.4a 100 7.7 ±1.0b 182 7.7 ±1.7b 424 7.8 ±1.2b <0.0001 833 7.7±1.4

C 215 9.1 ±1.6a 164 9.5 ±1.2b 336 9.9 ±1.8b 524 10.2±1.6c <0.0001 1239 9.8±1.6

FPM 197 9.1 ±1.6a 100 10.2±1.2b 271 10.1±1.8b 432 10.4 ±1.4b <0.0001 1000 10.0±1.6

SPM 63 9.1 ±1.6a 63 11.7±1.1b 115 10.1±2.1c 227 10.6 ±1.5c <0.0001 468 10.4±1.8

FM 48 6.5 ±1.4a 27 7.1±2.7ab 107 7.6 ±2.0b 293 6.7 ±1.0a <0.0001 475 6.9±1.5

SM 169 9.9 ±1.6a 102 12.2±1.0b 515 11.7±1.7c 547 11.2 ±1.4d <0.0001 1333 11.3±1.6

four provinces of Pakistan. The data were collected 
from Karachi, Peshawar, Quetta, and Larkana. The 
first three cities are the provincial capitals of Sindh, 
Khyber Pakhtunkhwa, and Baluchistan, respectively. 
Since Karachi is pre-dominated by the Muhajirs, and 
a few percent of native Sindhis live there, therefore 
Larkana was added to cover the native Sindhis.
The eruption of a tooth is a natural biological process 
when it emerges from oral mucosa. It is very obvi-
ous for observation and does not need any special 
training for assessment. However, the field dentists 
were trained and collaborated against a Co-investi-
gator and received more than 80% agreement using 
Kappa statistics.
This is a school-based study where no-radiological 
facilities were accessible. Therefore, congenitally 
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missing teeth could not be observed. However, as 
indicated in Khan9 the estimation of time of erup-
tion without considering the congenitally is biased 
upward, but not more than 1%. Nevertheless, if the 
sample size is large enough, the biased will be insig-
nificant, and this is the position in this study, where 
the sample size is very large, more than 8500.
Childhood obesity and overweight are one of the 
major challenges faced by healthcare planners. 
These problems are associated with many systemat-
ic diseases and abnormal child development.25 This 
study showed that the percentage of overweight and 
obese children was 11.8% and 5.8% respectively. 
According to ‘The Centers for Disease Control and 
Prevention, USA’, percentiles for overweight and 
obese children should be 10% and 5% respectively. 
Even though these percentages were not very far 
from the corresponding theoretical percentages, they 
were statistically significant due to the large sample 
size. Many studies showed a high prevalence of 
overweight/obesity among young children, 12-14,16,21,25-

28, even up to 30.1% among Hong Kong children as 
reported by Wing et al29. 

Table 3: Comparison of time of eruption between four nutrition status

 Maxillary 

Underweight Normal Overweight Obese
P - Value 

Total

  n ±SD n  ±SD n  ±SD n  ±SD n  ±SD

CI 52 7.1 ±1.7ab 635 7.4 ±1.1a 7 6.7 ±0.9bc 26 6.6 ±1.0c <0.0001 791 7.3±1.2

LI 31 8.3 ±1.3ab 765 8.3 ±1.3a 78 8.0 ±1.2ab 28 7.5 ±1.5b 0.005 902 8.3±1.3

C 51 11.7 ±1.4a 1140 10.6 ±1.5b 220 10.3 ±1.8c 119 9.9 ±2.0c <0.0001 1530 10.5±1.6

FPM 28 10.7 ±1.7a 721 9.8 ±1.4ab 89 9.3 ±1.8b 49 9.8 ±1.5ab 0.015 887 9.8±1.5

SPM 17 10.7 ±2.3a 378 10.2 ±1.5a 61 10.2 ±1.8a 22 10.3 ±1.8a 0.826 478 10.2±1.6

FM 15 6.9 ±2.3a 218 6.7 ±1.0a 29 7.0 ±2.0a 13 6.7 ±1.7a 0.192 275 6.7±1.2

SM 19 12.1 ±1.7a 418 11.4 ±1.9ac 118 10.2 ±2.4d 54 10.7 ±1.6cd <0.0001 609 11.1±2.0

Mandibular 

Underweight Normal Overweight Obese
P - Value

Total

n ±SD n  ±SD n  ±SD n  ±SD n  ±SD

CI 43 6.9 ±1.6ab 404 6.9 ±1.1a 42 6.4 ±0.80b 19 6.3 ±1.0ab <0.0001 508 6.8±1.1

LI 45 7.9 ±1.4a 671 7.7 ±1.2ab 86 7.2 ±1.3bc 31 6.8 ±1.2c <0.0001 833 7.6±1.3

C 39 10.6 ±1.9a 957 9.8 ±1.5ab 152 9.4 ±1.8c 91 9.4 ±1.8bc 0.003 1239 9.8±1.6

FPM 27 10.8 ±1.8a 769 10.0 ±1.5a 140 9.7 ±1.8b 64 9.8 ±1.8a 0.034 1000 10.0±1.6

SPM 15 11.4 ±1.4a 350 10.4 ±1.6a 63 10.0 ±1.8b 40 10.0 ±2.2a 0.028 468 10.4±1.7

FM 20 7.0 ±2.5a 370 6.8 ±1.3a 57 6.8 ±1.8a 28 6.6 ±1.7a 0.625 475 6.8±1.4

SM 42 11.6 ±1.4a 932 11.3 ±1.6ab 228 11.0 ±1.7b 131 11.0 ±1.6b 0.006 1333 11.3±1.6

Different alphabets in the superscript indicate the statistical significance

More than 80% of the total children were examined 
from grade 1 to grade 5 with at least one ‘just erupted 
teeth’. In Pakistan, children are admitted in grade 1 
at about the age of 6 years. Therefore, by the grade 
of 5, the majority of them were 11 years old. It shows 
that 80% of the teeth erupted by the age of 11 years. 
Kutesa5 and Khan11 also showed the same duration 
pattern as the collected sample. 
Two-thirds of the children showed the eruption of 
central incisors at the age of 6 or 7. However, the 
eruption of incisors of mandibular showed in higher 
percentage in 6 years than in 7 years of maxillary 
incisors. These eruption times are in agreement with 
Khan.3,9-11 However, Kutesa5 showed a little earlier 
eruption of incisors than this study. 
The majority of the first molars of mandibular and 
maxillary teeth erupted at the age of 6 years. Khan9,11, 
Anu22, Javed27, and Garg29 also showed that the ma-
jority of first permanent molars erupted at the age 
of 6 or 7 in their studies. However, Khan3 showed 
that the Saudi male children erupted their first molar 
between the age of 5.5 years to 6.5 years, and the 
same results are shown by Kutesa5 for Ugandan 
children. Contrary, Khan10 indicated that the children 
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of Peshawar showed a late eruption of about 7 years.
About 64% of the children showed that their lateral 
incisors erupted by the age of 7 or 8 years. Many of 
the studies3,5 agreed with this outcome. However, 
Khan9 showed higher values for maxillary lateral 
incisors for Karachi children and Khan11 showed 
lower values of mandibular lateral incisors for Lar-
kana children as compared to this study. More than 
two-thirds of the canines erupted between 9 to 11 
years in this study. Most of the studies5,9-11 follow the 
same range of eruption as this study. 
Fifty-three percent of the first pre-molars in this study 
erupted at the age of 9 or 10 years. Kutesa5 and Has-
san26 agree with this result. However, Khan11 showed 
early eruption of the first pre-molar as compared to 
this study, and Khan9,10 indicated later eruption times 
for those teeth. More than two-thirds of the second 
pre-molars erupted between 9 to 11 years. Khan9,10 
showed almost the same time of eruption for those 
teeth, however, Khan11 showed early eruption. Six-
ty-nine percent of second molars showed their erup-
tion between 10 to 12 years. Again Khan9,10 showed 
almost the same results, while Khan11 showed early 
eruption for those teeth.
The sequence of eruption of maxillary teeth was 
FM, CI, LI, FPM, SPM, C, SM. This sequence was 
agreed upon by Khan9,10 for Karachi and Peshawar 
children. But, Khan11 reported early eruption of SPM 
than FPM for Larkana children. Paz-Cortes1 showed 
that CI erupted earlier than FM, and C erupted at 
the same time as SPM for Spanish children. The 
sequence of eruption of the mandibular jaw in this 
study appeared as FM, CI, LI, C, FPM, SPM, SM. 
This sequence is agreed by Khan9,11 but Khan10 and 
Paz-Cortes1 showed that CI erupted earlier than FM 
for Peshawar and Spanish children, respectively. 
Most of the mandibular teeth erupted earlier than the 
maxillary teeth. This trend is agreed upon by almost 
all the studies conducted on this subject.
The sequence of eruption of teeth established by 
Logan and Kronfield30 and indicated in textbooks is 
as follows: Maxillary: FM, CI, LI, FPM, C, SPM, SM; 
and mandibular: FM, CI, LI, C, FPM, SPM, SM. The 
sequence of this study is the same, except SPM 
precedes the C in the maxillary jaw. Therefore, the 
sequence of eruption of permanent teeth in Pakistani 
children follows almost the same as internationally 
established standards.
Larkana children showed early eruption for all the 
teeth in both jaws, while Karachi children showed late 
eruption in most of the teeth as compared to other 
cities of study centers. The physical build of Sindhis 
is comparatively shorter and thinner than other ethnic 
groups in Pakistan. As it is mentioned in Khan3 and 
Khan9 that African children who have thinner physi-
cal build-up showed early eruption as compared to 
the children of other populations. This trend is also 
showed applicable over here. The reason for the late 

eruption of Karachi children could be the soft dietary 
habits and low sea level elevation as compared to 
the children of the other three cities. These factors 
need further investigation.
Except for the first molars, all other teeth showed 
early eruption for overweight and obese children 
as compared to underweight and normal-weight 
children. Since the first permanent molars are the 
first teeth that erupt in the oral cavity in about 5 to 7 
years, and at this early age overweight/obesity does 
not influence too much in the development of roots 
and eruption of teeth. However, as the child grows 
further, the influence of this health abnormality affects 
more on the time of the eruption. This combined data 
of Pakistani children indicated the same inversely 
proportional trend between BMI and eruption time 
as shown by Khan10 for the Karachi children. Arid12, 
Reis13, Evangelista17, Anu et al22, and Jawed et al27 
showed the trend of early eruption for obese chil-
dren as compared to Eutrophic (normal weight) or 
underweight children for all the teeth, except the first 
molars. Heinrich-Weltzien16 showed that stunted and 
thin children delayed their eruption as compared to 
eutrophic children. Nicholas19 showed in a longitudi-
nal study that high BMI at a young age may predict 
a pattern of early teeth development and continue 
in the whole process. Dimaisip-Nabuab et al21 in a 
multi-center study in three countries showed that 
Indonesian and Lao children showed significantly 
early eruption for overweight than eutrophic children, 
while Cambodian children reported insignificant early 
eruption in that relationship. Traver-Ferrando et al25 
showed by using multivariate regression that the 
first molars and mandibular central incisors of over-
weight/obese Spanish children erupted twice early 
as compared to the eutrophic children. However, 
Kutesa2, Khan10, and Sindelarova20 showed either 
no or a weak relationship between BMI and time of 
eruption of permanent teeth.
The main mechanism which plays the role of ac-
celerating the teeth eruption due to the increase of 
adiposity is still not very clear. Literature indicates 
that it is not the obesity that pushes the teeth for 
early eruption, but the association of casual factors 
instead. Many theories have been indicated, such 
as the somatic growth-promoting effect of adiposity 
tissues; secretion of insulin-like growth factor of 
hormonal shift; and modifications in the adjustment 
of metabolic processes.18 Causes of early eruption 
of teeth eruption is due to the close association with 
many genes and some of them are also related to 
obesity. Insulin-like growth factor (IGF2) is one of 
them. The overproduction of fatty cell in the body 
regulates hormones and metabolic pathways, and 
end up increasing IGF2 and mineral metabolism and 
probably affecting the dental eruption.25 Furthermore, 
it has been reported that cognitive lack of leptin and 
its receptor causes fat tissue development in early 
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obese kids.31 In addition, tooth development is also 
associated with Fibroblast growth factors.25 
Children’s overweight/obesity is getting a serious 
problem all over the world. Many alterations have 
been developed or are in process in the healthcare 
sector to compete against the challenges developed 
due to these physiological changes in children. 
Dental specialists should also make alterations in 
their clinical practices to fight against early eruptions 
due to an increase in overweight/obesity in children. 
This study did not consider the onset of overweight/
obesity, therefore the impact of overweight/obesity 
on the emergence of teeth is unknown. Further stud-
ies could consider this factor in a cause-and-effect 
relationship. Another limitation of the study belongs 
to the type of research. It is a cross-sectional study, 
which is considered low in the family of evidence. 
However, the outcomes of the study are similar to the 
longitudinal studies discussed earlier. Furthermore, 
these results concurred with many other diverse 
ethical populations.

CONCLUSIONSCONCLUSIONS
This multi-center concluded that the children of 
Karachi displayed late eruption in most of the teeth 
as compared to children of Larkana, Quetta, and 
Peshawar. Furthermore, except for the first molars, 
all other teeth showed early eruption for overweight 
and obese children as compared to underweight and 
normal-weight children. This trend is comparable to 
the international findings. 
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