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Introduction 
Tooth eruption is a developmental process starts from the ini-
tiation of tooth bud formation from the embryonic cells and 
continues till complete root development. We can correlate the 
chronology of teeth eruption with the age of human being and 
it is an important tool for determining the biological age of hu-

man beings in forensic needs when the birth date is not known 
[1]. Knowledge about the timing of tooth eruption is essential 
to plan diagnostic, preventive and therapeutic measures [2, 3]. 
Teeth have varied time and sequence of eruption, in clinical 
studies allover hospitals in Yaoundé, reference values attribut-
ed to teeth are based on those obtained from foreign population 
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Abstract
Background: The eruption of teeth, chronologies of human dentition, dental age and tooth formation standards are 
important aspects applied to dental practice. Body mass index (BMI) on the other hand, gives an indication of the nu-
tritional status of a child. Therefore, it is relevant to know if BMI influenced tooth eruption patterns of permanent first 
and second molars. We will determine the age of eruption of the first and second permanent molars and compare with 
the body mass index in a group of children from selected schools. 

Materials and Methods: We conducted a cross-sectional study on 644 children aged 3 to 15 years. They were classified 
in Five body mass index groups. Their weights were measured with a standard scale unit in Kilogram. Height was mea-
sured with a standiometer graduated in centimeters. The BMI was calculated by dividing the weight (Kg) by the square 
of the height (m) to obtain a value expressed in Kilogram per square meter (Kg/m2). Values of BMI were correlated 
with that of the CDC growth chart for be able to tell if the child is underweight, normal weight, overweight and obese. 
The intraoral examination was made using a mirror. 

The independent t-test allowed the comparison between ages rash averages. 

Results: Of 644 children, 357 (55.4%) were girls with a ratio woman: man of 1.2. The minimum eruption age for 
the boys was 3 years old, the age maximum 15 years old with average age of (M=5.75±1.212) for the first molar, 
M=12.30±0.921 for the second molar. The minimum and maximum age for girls was respectively 3 and 14 years with 
an average age of eruption and SD (standard deviation) M = 6.08 ± 0.973 for the first molar and M=12.18±0.804 for 
the second molar. The average ages were 5.6 years for the first permanent molar and 11.9 years for the second perma-
nent molar with an interval of 95% confidence. The average ages of the first and second permanent molars have been 
statistically significant (p=0.00) with body mass index 

Conclusion: Girls had and earlier eruption time. The mean age of eruption was 5.6years for the first permanent molars 
and 11.9 years for the second. We found no influence of BMI on eruption of permanent first and second molars.
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Studying permanent first and second molars eruption. These is 
equally important because these teeth determine the oclusal ta-
ble and affect the position and health of other permanent teeth. 
Authors suggest in literature writings that, the norms for teeth 
emergence should come from the population on which the study 
is to be carried out, as there are variations from one region of the 
world to another in factors influencing teeth eruption. This is in 
accordance with studies carried on WAC(Gambian) in 1975 of 
age range 4.5years to 14years [4, 5]. Studies suggest that Cau-
casians have a delayed time of eruption when compared with 
other ethnic groups. In addition, Negroes have earlier eruption 
than Caucasians. Since the end of the nineteenth century, a trend 
toward earlier eruption of permanent teeth has been reported in 
industrialized countries. For Almonaitiene et al. in 2010 African 
children have early eruption of permanent teeth when compared 
to Caucasian population. Literature accords on the fact that girls 
have an early tooth eruption when compared to boys [6]. Several 
factors have been proven to influence tooth eruption in children. 
These include; BMI, genetic, sex, nutrition, endocrine factors, 
etc. According to AAPCN, “obesity is the most prevalent chron-
ic health condition in the pediatric population.” Obesity is then 
defined as a BMI greater than or equal to the 95th percentile. 
We have also, geographical, climatic, racial, gender and ethnic 
differences, as well as economic status, body constitution, fluo-
ride, season of birth, temporal variations, and growth parameters 
together with infrequent general pathological conditions, such 
as endocrine pathology, irradiation. Children who are below av-
erage weight and Ages of Permanent First and Second Molar 
Eruption Among Children in selected schools in Yaoundé height 
for a specific age show a later eruption time than those children 
who are within the standard range. In Cameroon, studies have 
been carried to determine ages of first primary and permanent 
teeth eruption and none of these evaluated the influence of BMI 
on permanent first and second molars eruptions. Therefore, the 
aim is to determine the ages of permanent first and second mo-
lar eruption among children in selected schools in Yaoundé and 
evaluate the influence of BMI on tooth eruption. 

Material and Methods 
A descriptive cross-sectional study was carried out in two prima-
ry and two secondary schools in Yaoundé for a duration of four 
months. The following material was used to carry out our work: 
Individual report sheet, Consultation trays (Mirror, Probe and 
Tweezers), latex gloves, surgical masks disinfecting solution, 
liquid soap, sodium hypochloride solution, protective glasses, 
alcoholic solution, Weight scale, standiometer. Throughout our 
study, we recruited children whose 1/3 or 2/3 of the crown was 
visible and/or whose crown was fully visible in the oral cavity. 
Children whose parents have approved and the children them-
selves have accepted to participate in the study. Children with 
chronic systemic pathologies were non-inclued. The Sample 
Size is calculated using Lorentz formula to estimate the mini-
mum size of the population [7]. Therefore, N = (1.96)2 x0.15 
(1-0.15)/ (0.05)2=196. Implying a minimum of 196 participants 
will be required for our study. Absolute precision considered as 
5% or 0.05. 

The Identification of Children and Collection of Demographic 
Data of Each Child and Doubted we Calculated the BMI using 
Quetelet’s Formula: Weight/Height2 and Expressed in kg/m2 to 
the Nearest one Decimal Place. 

•	 Participant’s weight was measured in a standing position. It 
was expressed to the nearest 0.1KG.

•	 Participant’s height was measured using a standard graduat-
ed stadiometer in centimeters. 

The values obtained were compared to those stated on the CDC 
growth chart for children aged 2-19yrs, and these values per-
mitted us to evaluate the nutritional status of the children and 
be able to say with certitude if the child is underweight, normal 
or overweight. The CDC defines BMI categories as follows: un-
derweight, BMI less than 5th percentile; normal (average), 5th 
percentile to less than 85th percentile; overweight, 85th percen-
tile to less than 95th percentile; and obese, 95th percentile or 
greater. The patients were grouped into either underweight/av-
erage or overweight/obese pairings to create a more definitive 
classification system. Chronologic age was calculated from each 
child’s birth date, and the sex of each patient was also recorded. 
An intra-oral examination was done for all the children and all 
consultations were done using one mouth mirror per child under 
daylight. The teeth present in the mouth on the day of consul-
tation were noted on the report sheet using the IDF or FDI. A 
permanent tooth was considered erupted, if part of the crown 
has emerged out of the oral mucosa into the oral cavity. The 
administrative bodies of the selected institutions and pupils/stu-
dents were first sensitized on necessity and proper oral hygiene 
practices, then explained our objectives for the study before data 
collection. Consent formulation forms were distributed to teach-
ers to seek their parental approval and it is with the approval of 
the parents and teachers that an appointment was taken for data 
collection. Before carrying out our study, we beseeched an insti-
tutional ethical clearance from the ethical committee of FMBS. 
We also obtained demand for authorization of research from the 
selected school administrations where the study was to be car-
ried out.

AGE: The age of the participants was determined using their 
date of births as recorded in school documents and in accordance 
with those giving by the parents.

Sex and Place of Birth : was determined by looking into his 
school records.

Teeth Eruption Chart: After a thorough and scrupulous in-
tra-oral examination, the permanent first and second molars 
were registered into our report sheet.
 
Para-functional Exam: It was evaluated by direct and individ-
ual inquiry from the participants. 

Statistical analysis was done using the statistical package for so-
cial sciences (SPSS) version 26.0 and Microsoft excel version 
2013. Frequencies and prevalence were expressed in percentag-
es. The level of statistical significance was set at a p-value less 
than 0.05 and cross tabulations were used to draw tables to com-
pare the variables. The independent t-test was used to compare 
quantitative and qualitative variables. 
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Results 
Distribution of Participants by Study Site 
This study was carried out in four selected schools in Yaoundé 
of which GENPS Etoug-Ebe had the highest population N=221 
(34.3%). GPS Nkolbisson N=198 (30.7), CSHS Obili N 
=119(18.6), GBHS Etoug-Ebe N= 106 (16.4)

Demographic Characteristics 
The study consisted of 644 participants of which 357(55.4%) 
were females with a sex ratio (F/M) of 1.2 in favor of females 
and of the 644 participants, 641 (99.5%) were born in Yaoundé.

Distribution of Participants by Gender 
Among the 644 participants constituting our population, 55.4% 
were females with mean age of 11.19±1.272 and 44.6% were 
males with mean age of 9.14±3.134. Gender ratio (F: M) was 
1.2 in favor of females with a confidence interval of 95% 

Para-functional Examination 
In this study, averagely about 98% of the participants had no 
para-functional habits. 

Age of Permanent First Molar Eruption 
Of the 644 participants in this study, 10% of the participants had 
their first molars already by the age of seven in the first quadrant.

Figure 1: Age and Percentage of Detection of Molar 1 in Quadrant1

Age of Eruption of Permanent First Molar in Quadrant 
Two: In quadrant two, 8% of the participants had their first 
molars erupted by the age of six. 

Age of Eruption of Permanent First Molar in Quadrant 
Three 
In quadrant three, 10% of the participants had their first molars 
erupted at the age of seven.
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Figure 2: Age and Percentage of Detection of Molar 1 in Quadrant 3

Age of Eruption of Permanent First Molar in Quadrant 
Four 
In quadrant four, 10% of our participants had their first molars 
erupted by the age of seven. 

Age of Detection of Permanent Second Molar Eruption in 
Quadrant One 
From the 644 participants, by the age of twelve 12% of the 
participants had their second molars erupted in quadrant one. 

Age of Eruption of Permanent Second Molar 
Age of Eruption of Permanent Second Molar in Quadrant Two 
Of all the participants in this study, 10% of the participants had 
their second molar erupted by the age of thirteen in quadrant 
two.

Figure 3: Age and Percentage of Detection of Molar 2 in Quadrant 2

Age of Eruption of Permanent Second Molar in Quadrant Three 
Of all the participants, 13% had their second molars erupted by the age of twelve in quadrant three
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Figure 4: Age and Percentage of Detection of Molar2 in Quadrant 3

Age of Eruption of Permanent Second Molar in Quadrant Four 
From this study, by the age of twelve, all 10% the participants had their second molars erupted already in quadrant four.

Figure 4: Age and Percentage of Detection of Molar 2 in Quadrant 4

Association Between BMI and age of molar Eruption 
An independent sample t test reported a significant difference 
in BMI of present and absent for quadrant one molar one, t 
(326.534) = 12.699, p˂0.00, 95% C.I. [1.98837 – 2.71737]. 

Participants with first molars present were averagely higher (M 
= 16.3503, SD = 2.58240) as compared to those with first molars 
absent (M = 13.9975, SD = 1.70845)

Table II: Association Between Permanent First and Second Molar Eruption and BMI



 

www.mkscienceset.comPage No: 06 Wor Jour of Medic and Heal Care 2025

Mean Ages of Eruption and sd for Males and Females Par-
ticipants 
In this study, the mean age of eruption and SD of permanent first 
molars eruption was 5.74±1.195 for molar one in quadrant four 

for males and 5.87±1.073 for molar two in quadrant two in fe-
males. The mean age of eruption for molar two and SD in males 
was 12.04±1.017 in females’ quadrant four and 12.07±0.825 for 
females in quadrant three.

Table III: Showing Mean Age of Eruption of Permanent First and Second Molars and the SD
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Comparison Between Mean Age of Eruption and SD of the Present Study and that of Other Study. 
Globally in these studies mean age of eruption and SD are earlier than in the other study.

Table IV: Comparison Between mean Age of Eruption and SD of the Present Study and that of Other Study.

Frequency of Permanent first and Second molars with Corresponding BMI Groups 
This study reported 255(39.6%) with permanent first molars erupted in quadrant four within the BMI group 15.1 – 19Kg/m2 and 
57(8.85%) of the participants had second permanent molars erupted in quadrant two within the BMI group 19.1 – 23Kg/m2.

Table V: Frequency of Permanent First and Second Molar Eruption with BMI

Discussion 
We set out to determine the eruption ages of permanent first and 
second molars and evaluate the influence of BMI on the eruption 
of these teeth. The results showed that from the point of view 
of socio-demographic characteristics, 55.4% of the participants 
were females, and 99.5% of the participants were born and reside 
in an urban environment. Our participants ages ranged from 3 to 
15years, from which they were grouped in different age groups. 

This age groups permitted us to evaluate the phenomenon of 
precocious and retarded eruptions. These age groups were found 
close to those of Nassif et al. 2020. Who conducted a cross-sec-
tional study on timing of eruption of permanent teeth and the 
clinical emergence. Data were collected for Lebanese children 
aged between 5.5 years and 13 years from different socioeco-
nomic groups in rural and urban communities spread over dif-
ferent regions in Lebanon [8]. qually this age group was found 
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close to that of Billewicz et al. who conducted a similar study 
on West African (Gambian) children with an age range of 4.5 to 
14years [9]. We found molar one eruption in quadrant one earlier 
in males than in females with mean age and SD (M=5.74±1.195) 
in quadrant while females had an earlier molar two eruption than 
males in quadrant three (M=12.07± 0.825) which could be ex-
plained by early onset of puberty in children which results high 
metabolic activities resulting in precocious dental maturation. 
This is opposed by data obtained from the International Jour-
nal of Clinical and Pediatric Dentistry 2020 [10]. The 82.9% of 
our participants had first molar erupted in quadrant four, with 
the minimum age of 3years for males. The female mean ages 
of eruption were M=6.08±0.973 for molar one in quadrant one. 
Studies have been conducted in many parts of the world to de-
termine ages of permanent first molar eruption. In our study, the 
first molar was observed within the age group 3 – 7years which 
was contrary to study conducted by Paolo Frazao et al. in 2011 
whose lowest age group for first molar emergence was 5.5 – 
6years. Our study showed 10% of the participants had all their 
first molars erupted by the age of seven. However, 0.93% of our 
participants had first molars erupted by the age 3years which 
is opposed Nassif et al.2020 who suggest that permanent first 
permanent molar appear around the age of 5 to 6 years. This was 
equally opposed by Jin Yan et al. 2021 who suggested that first 
molar eruption age ranges from 3.5 to 6years. Our chronology 
for first molar eruption showed that mandibular molars erupt-
ed earlier that maxillary first molars which in line with studies 
conducted by Hassanali et al. in Nairobi, Kenya who reported 
mandibular teeth to erupted earlier than the maxillary ones in 
both races [11]. The present study reported mean age and SD 
to be M=5.62±1.108 with a modal age of 7years. This was op-
posed by Nassif et al 2020[8] whose mean age of eruption and 
standard deviation for first permanent molar was M=6.39±9.69. 
There was a significantly difference between female mean age 
of eruptions and SD when compared to male counterparts and 
when compared to males and females of other studies conducted 
in other parts of the world. The mean age and SD for females 
was M=5.87±1.073 which was opposed by that of Penmatsa et 
al 2018 (M=6.9±5.1) [12]. 

Ages of Eruption of Permanent Second Molars 
Of all our participants, 35.1% had permanent second molar 
erupted in quadrant three. The mean ages of eruption of per-
manent second molars for boys were M=12.30±0.921 for molar 
two in quadrant one, M=12.27±0.931 for molar two in quad-
rant two, M=12.20±0.936 for molar two in quadrant three and 
M=12.04±1.017 for molar two in quadrant four. For females, 
the mean ages of eruption were, M=12.18±0.804 for molar 
two in quadrant one, M=12.17±0.807 for molar two in quad-
rant two, M=12.07±0825 for molar two in quadrant three, and 
M=12.07±0.838 Studies have been conducted on the ages of 
eruption permanent second molars. This is in line with studies 
conducted by Ambika et al. on Indian school children where 
52.56% of the participants were girls with second molars with-
in the range 12 to 13years [13]. Our study revealed that at the 
age of 12years, 13% of the participant had their second molars 
in quadrant three. However, 0.78% of our participants had their 
second molars erupted by the age of 10years which is opposed 
by Jim Fuller at al. who suggest permanent second molars erup-
tion by the age of 12years. In our study, mandibular permanent 
second molar showed an early eruption when compared to max-

illary permanent second molars. This in line with studies con-
ducted my McGregor et al. on Gambian children [14]. The mean 
age of eruption and SD (M=11.87±0.87). The mean age of erup-
tion and SD for males was statistically different from those of 
female’s counterparts and males of other studies. In the present 
study, the mean and SD for males (M=12.04±1.017) in quadrant 
three was different from the ones obtained by Penmetsa et al 
2018 whose mean age of eruption and SD was (M=12.8±4.2) 
in quadrant three. The females on the other hand showed simi-
lar differences in terms of mean age of eruption and SD for the 
male counterparts and females in different parts of the world 
with mean age of eruption and SD (M=12.07±0.825) opposed 
by studies conducted by Nassif et al 2020[8] whose mean age 
of eruption and SD was (M=10.79±10.9) for second permanent 
molar in quadrant three. 

Influence of BMI on permanent first and second molar eruption 
the results of our study showed the difference in the mean erup-
tion age of permanent first and second molars, whereby teeth 
emergence was more advance in females than in males, in accor-
dance with studies carried out by Gacia et al. 2021 who showed 
an advance age of emergence in females in a study conducted on 
southeastern Dominican children [15]. We observed a significant 
difference when body mass indices for males were compared to 
those of females whereby, 11.2% of the females had a higher 
BMI, which could be explained by the fact that females have 
a high body composition at early puberty when compared to 
males. However, when body mass indices were compared to the 
CDC growth chart, 0.4% of males had body mass indices below 
5th percentile within BMI group 6-8Kg/m2 , with a mean age of 
eruption and SD of 9.14±3.134 for molar one and 11.95±1.105 
for molar two, and 0.3% of females of the same age and BMI 
groups had their body mass indices below 5th percentile with a 
mean age of eruption and SD of 9.63±2.942 for molar one and 
11.19±1.272 for molar two. Of all the males, 11.18% of males 
were of normal weight and had their body mass indices between 
5th percentile and 85th percentile while of all the females, 11% 
were of normal weight and had BMI values between 5th and 
85th percentile. This could be explained by the fact that, most of 
these pupils and students cover long distances to school on foot 
and involve greatly in academic activities that help regulate their 
body composition. Of all our participants, 0.62% had first molar 
erupted within the age group 3-5years and BMI group 8-11Kg/
m2 while 63.5% of the participants had first molar erupted with-
in the BMI group 15-19Kg/m2. Moreover, 45% of all the par-
ticipants had second molar erupted within the age BMI group 
15- 19years. We observed a correlation with BMI of individuals 
of opposite sex and same age as most of them fell within optimal 
BMI range and there was no significant influence on tooth erup-
tion. This was contrary to study conducted by Sharma et al. in 
2020 who found a correlation between BMI and time of eruption 
of permanent molars.

This was equally opposed by Sindelarova et al 2017 who con-
ducted a study on the relationship of obesity to the timing of 
permanent tooth emergence, Mohamedhusein et al 2020 whose 
study was based on association of obesity with the eruption of 
first and second molars in childrewn and Nagaratna et al 2016 
whereby they conducted a cross-sectional to find a comparison 
of teeth eruption with body mass index among school’s children 
in Mangalore [16]. 



 

www.mkscienceset.comPage No: 09 Wor Jour of Medic and Heal Care 2025

Copyright: ©2025 Moneboulou Mengong HP, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Conclusion 
We can conclude that 
•	 Males had a precocious age of eruption of permanent first 

and second 
•	 The ages of eruption of permanent first permanent molar 

was found to be earlier than the one mentioned in literature. 
•	 The age of permanent second molar was found earlier than 

the ages mention in 
•	 literature. 
•	 The body mass indices of participants were significant and 

had influenced eruption ages and sequence of permanent 
first and second molars. 

1.	 The mean age of permanent first molar was 5.6years. 
2.	 The mean age of eruption of permanent second molar was 

11.9years. 
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