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ABSTRACT

Background: The current study aimed to ascertain the eruption timing of first permanent molars (FPMs) in children visiting
a tertiary healthcare facility in Thiruvananthapuram.

Materials & Methods: A hospital-based, cross-sectional investigation was conducted on children aged 4 to 8 years who
presented to the outpatient department of the tertiary health centre. A tooth was recorded as erupted if any part of crown
penetrated the oral mucosa and became clinically visible. Scores 0 and 1 were considered as unerupted, and partially erupted
occlusal surface, respectively. Scores 2 and 3 were deemed as fully erupted occlusal surfaces with less than half of the crown
exposed and more than half of the crown exposed, respectively. Score 4 was considered as having full occlusion. Data was
evaluated using SPSS Statistics. Comparison of mean age of patients with erupting molars across gender, birth type and birth
weight were done using independent t- test, whereas the comparison according to body mass index, socioeconomic status,
religion, and parents’ age, were done using one-way ANOVA test. A p- value <0.05 was considered the threshold for statistical
significance.

Results: A total of 420 children were examined, 64 (15.3%) had unerupted, 239 (56.9%) had erupting and 117 (27.8%) had
erupted permanent first molars. Mean age for eruption of the analytical sample for FPMs was 68.3 1months/5.7 years with a
standard deviation of 6.3months/0.52 years. There was a significant difference between girls and boys with regard to the time
of eruption (p<0.05), and eruption was earlier among females. However, the comparisons of mean erupting age against BMI,
socioeconomic status, birth type, birth weight, religion, father’s and mother’s age were found to be statistically insignificant.

Conclusion: This study disclosed that the rapid development of the FPMs in the study population may necessitate an earlier
assessment for orthodontic and preventive dental treatment requirements. Hence reconsidering the timeline for growth
modification, space maintenance, and preventive dental protocols, as required.
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INTRODUCTION

The emergence or eruption of first permanent molars
(FPMs) is a pivotal developmental milestone with
implications for the development of functional

conditions, such as endocrine pathology, irradiation,
and developmental syndromes, exert an influence on
eruption pattern of FPMs.[?]

Nature has underscored the significance of the first

occlusion, dental caries risk, and the timing of
preventive dental procedures.!! Various factors
influence the FPM tooth eruption. Genetic and
hormonal factors, climatic, racial, gender and ethnic
differences, socioeconomic status, height, weight,
nutrition, fluoride exposure, and temporal variations,
together with infrequent general pathological
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permanent molar by positioning it as the foremost in
the eruption sequence of the permanent dentition. They
are frequently referred to as the "six-year molars".5]
Issues with the eruption of permanent teeth are
classified as temporal anomalies (either early or late
eruption) or as deviations in location or orientation.
The occurrence of eruption abnormalities in 6-year
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molars during the initial phase of mixed dentition poses
hazards for subsequent dental arch development and
certain combinations of orthodontic malocclusions.!
The FPM is recognised as the most susceptible to decay
in the permanent dentition due to its deep pits and
fissures; hence, early eruption necessitates a preventive
sealant and fluoride regimen at a younger age.’)
Consequently, the developmental benchmarks for the
eruption of FPMs must be assessed for diagnostic
purposes, orthodontic intervention planning, and
preventive dental interventions.

Many population-based studies on the timing of
permanent molar emergence have been connected to
the evaluation of pediatric preventive dental
treatment.l! In these therapies, there is reported
variance in the timing of the first permanent emergence
based on race/ethnicity and sex. The current study
aimed to ascertain the eruption timing of FPMs in
children visiting a tertiary healthcare facility in
Thiruvananthapuram.

MATERIALS AND METHODS

A hospital-based, cross-sectional investigation was
conducted on children aged 4 to § years who presented
to the outpatient department of Paediatric and
Preventive Dentistry at Government Dental College,
Thiruvananthapuram. The study was approved by the
Institutional Ethics Committee of Government Dental
College, Thiruvananthapuram, Kerala with IEC No
IEC/E/32/2020/GDCT (06-01-2021). The exclusion
criteria were children with systemic diseases,
congenital anomalies, dental abnormalities; such as
aplasia, hypodontia, supernumerary teeth, impacted
teeth, missing teeth, transposed teeth, any permanent
tooth extractions, a history of facial trauma or injury
that influences the presence, formation, and
development of permanent first molars, severe
malocclusion and a history of orthodontic treatment.
The study also excluded migratory population and
children lacking documentation to verify their date of
birth. Before initiating the study, ethical approval was
secured from the institutional ethics committee, and
both verbal and written consent were acquired from the

parents. All children presenting at Government Dental
College, Thiruvananthapuram, satisfying the research
criteria, were enrolled in the study until a sample size
of 420 was achieved. The objective was to determine
sexual dimorphism, BMI index, socioeconomic status,
Birth type and Birth weight, Parental age (maternal and
paternal age) and religious lineage, in relation to the
mean eruption age of FPM.

Initially, sociodemographic factors like age and gender
of the child, weight and height, occupation/income of
the parent, and address were noted. The chronological
age was assessed by evaluating authentic documents to
prove the date of birth (like Aadhar card) and recorded
in months. To calculate a child's BMI, the standardised
gender-specific BMI-for-age growth charts were used,
and socioeconomic status was determined by Modified
Kuppuswamy scale.

Dental examination was carried out with the subject
seated on an dental chair using a mouth mirror and a
blunt probe. Status of eruption of each FPMs were
recorded. A tooth was recorded as erupted if any part
of crown penetrated the oral mucosa and became
clinically visible. Scores 0 and 1 were considered as
unerupted, and partially erupted occlusal surface,
respectively. Scores 2 and 3 were deemed as fully
erupted occlusal surfaces with less than half of the
crown exposed and more than half of the crown
exposed, respectively. Score 4 was considered as
having full occlusion.[!

Data was evaluated using IBM SPSS Statistics for
Windows, Version 20.0. Armonk, NY: IBM Corp.
IBM Corp. Comparison of mean age of patients with
erupting molars across gender, birth type and birth
weight were done using independent t- test, whereas
the comparison according to, BMI, SES, religion, and
parental age were done using one-way ANOVA test. A
p- values <0.05 was considered the threshold for
statistical significance.

RESULTS
The descriptive information of the patient and parental
factors are presented in Table la and Table 1b,
respectively.

Table 1a: Description of patient characteristics

Variable Status N Percent
Gender Males 214 51.0
Females 206 49.0
Birth type Normal 303 72.1
C-Section 117 27.9
Birth weight chart Under weight 29 6.9
Normal weight 389 93.1
BMI Chart Under weight 33 8.0
Healthy weight 320 77.1
Over weight 42 10.1
Obese 20 4.8
Term\Preterm Term 397 94.5
Preterm 23 5.5
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Table 1b: Description of parental factors

Variable Status N Percent

Age of Father Less than 20 0 0.0
20 -24 0 0.0

25-29 17 4.0

30-34 156 37.1
35-39 138 32.9
40 - 44 75 17.9

More than 45 34 8.1

Age of Mother Less than 20 0 0.0
20 -24 2 0.5
25-29 151 36.0
30-34 152 36.2
35-39 101 24.0

40 - 44 14 33

More than 45 0 0.0

Socioeconomic status Upper class 0 0.0
Upper middle 31 7.4
Lower middle 86 20.5

Upper lower 303 72.1

Lower 0 0.0

A total of 420 children were examined, 64 (15.3%) had unerupted, 239 (56.9%) had erupting and 117 (27.8%)
had erupted permanent first molars. Mean age for eruption of the analytical sample for FPMs was 68.3 1months/5.7
years with a standard deviation of 6.3months/0.52 years [Table 2].

Table 2: Mean age according to eruption status

Eruption status Mean N Std. Deviation
Un erupted 58.09 64 9.05
Erupting 68.31 239 6.27
Erupted 80.28 117 8.58

An independent t-test confirmed that there was a significant difference between girls and boys with regard to the
time of eruption (P value <0.05), and eruption was earlier among females [Table 3]. However, the comparisons
of mean erupting age against BMI [Table 4], socioeconomic status [Table 5], birth type [Table 6], birth weight
[Table 7], religion [Table 8], father’s [Table 9], and mother’s [Table 10] age were found to be statistically

insignificant.

Table 3: Comparison of mean erupting age between males and females.

Gender N Mean Std. Deviation P value
Males 111 69.59 6.88 0.003*
Females 128 67.19 5.48
Independent t-test, P<0.05 - statistically significant.
Table 4: Comparison of mean age according to BMI
Group N Mean Std. Deviation P value
Under weight 17 68.00 6.09 0.56
Healthy weight 185 68.20 6.42
Over weight 23 70.09 6.08
Obese 11 67.55 5.15
One-Way ANOVA test, P<0.05 - statistically insignificant.
Table 5: Evaluation of average age across the socioeconomic status
Socioeconomic status N Mean Std. Deviation P value
Upper middle 21 69.10 5.14 0.05
Lower middle 58 69.90 6.85
Upper lower 160 67.63 6.11
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Table 6: Evaluation of average age according to birth type

Birth type N Mean Std. Deviation P value
Normal 176 68.36 5.62 0.81
C-Section 63 68.14 7.87
Independent t-test, P <0.05 - statistically insignificant
Table 7: Evaluation of average age according to birth weight
Birth weight N Mean Std. Deviation P value
Under weight 15 68.20 6.54 0.95
Normal weight 223 68.31 6.28
Independent t-test, P<0.05 - statistically insignificant
Table 8: Evaluation of average age according to religion
Religion N Mean Std. Deviation P v{Citation}alue
Hindu 163 68.56 6.50 0.40
Muslim 56 68.20 5.66
Christian 20 66.55 6.00
One-Way ANOVA test, P <0.05 - statistically insignificant.
Table 9: Evaluation of average age according to Father’s age
Father’s age in years N Mean Std. Deviation P value
25-29 8 67.25 6.84 0.77
30-34 87 68.60 6.19
35-39 83 68.66 6.20
40-44 45 67.31 6.21
More than 45 16 68.19 7.35
One-Way ANOVA test, P <0.05 - statistically insignificant.
Table 10: Evaluation of average age according to the Mother’s age
Mother’s age in years N Mean Std. Deviation P value
25-29 81 68.25 6.642 0.11
30-34 89 69.02 5.675
35-39 61 67.97 5.627
40 - 44 8 63.50 11.084
25-29 81 68.25 6.642

One-Way ANOVA test, P <0.05 - statistically insignificant.

DISCUSSION

Research on children globally, has demonstrated a
comparable timing for the eruption of the FPMs.[-10
The majority of investigations in India have indicated
that the eruption of FPMs occur only after six years,!!"
41 with comparable findings observed in other
research.!'>!'"! In our investigation the eruption time of
the FPMs occurred earlier, at approximately 68.31
months (5.7 years), with a standard deviation of 6.3
months (0.52 years). It is commonly established that
girls experience an earlier eruption age than males.[>'3-
201 Growth spurts in girls occurred sooner, leading to an
earlier development of occlusion. The current study
also demonstrated that girls exhibit an earlier age of
eruption. The average eruption time for girls was 5.6
years, but for boys it was 5.8 years. There has been no
evidence of a gender difference in the timing of
eruptions in a Pakistani community.2!]

Factors such as ethnicity, socio-economic status,
breastfeeding, gross malnutrition, weight and height,
gestational age, preterm birth, cranial morphology, and
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hormones may vary the eruption sequence of the teeth.
The majority of the investigations have documented
the differences in age and pattern of primary tooth
eruption with respect to these factors,??-2% while there
are not enough number of studies on the association of
these variables with the eruption timing of FPM.[?7-30]
So, it was designed to assess the association between
the eruption stage of FPM and BMI, socioeconomic
status, birth type, birth weight, and parental age of 4-8
year old children, attending a tertiary health centre.

Viscardi et al,?' and Khaleefa et al,[?? concluded from
their study that delayed primary tooth eruption was
related to lower birth weight and premature birth.
Meanwhile, Sajjadian et al,*? found that birth weight
and infant age were inversely related to the time of first
dental eruption. while there are not enough number of
studies on the association of these variables with the
eruption timing of FPMs.?) Our study showed no
statistically significant relation between the eruption of
first molars and birth weight and gestational age. As the
majority of children in our study sample were of
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normal birth and normal birth weight category, further
studies with a larger sample size may have to be carried
out to find those associations in the study population.

The emergence patterns of first molars were not
correlated with socioeconomic levels, in the present
research. This study had limitations, namely a
convenience sample with a comparable socioeconomic
status. To our understanding, no investigation in the
existing literature has evaluated the correlation
between FPM eruptions and parental age, utilising a
population-based sample and suitable data modelling
techniques. There was no substantial relationship
identified between the FPM eruption and parental age.

CONCLUSION

This study disclosed that the rapid development of the
FPMs in the study population may necessitate an
carlier assessment for orthodontic and preventive
dental treatment requirements, hence considering an
earlier timeline for growth modification, space
maintenance, and preventive dental protocols. It also
substantiates the necessity for early interventions of
targeted protection and monitoring for caries
prevention, especially as the eruption of FPMs often
occur unnoticed by the children as well as the parents.
Funding: NIL
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