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ABSTRACT
Objective: To evaluate the prevalence of caries stages and interventions on first permanent molars (FPM)
in Brazilian children. Material and Methods: Data from FPM were extracted from dental records of
children aged 5-14 years of age that attended the UERJ Pediatric Dentistry Clinic. Data include patient age,
sex, biofilm index, presence of carious lesions in all stages, and the treatments. Data was analyzed using the
SPSS® 20.0 program. Results: A total of 158 dental records were analyzed, 587 registers were related to
the caries stage and 601 related to the interventions; mean age of 8.26 (±1.4 years) and 53.2% were girls.
The prevalence of active/inactive white spot (AWS/IWS) varied from 14.3% to 21.6% in right upper and
lower left FPM, respectively. Enamel/dentin lesions without pulp involvement were also more prevalent in
the lower arch and ranged from 3.4% for the right upper to 11.5% for the lower right FPM. Cavities with
pulp involvement or indicated extraction ranged from 0% to 1.4%. Treatment included dental sealants,
varying from 17.1 to 24.0% (n=126) and restorations, varying from 1.3 to 11.8% (n=38). The lower right
were the most affected teeth. Conclusion: First permanent molars presented a higher prevalence of dental
caries in early stages and the most prevalent treatment was related to the initial carious process, fluor
therapy and sealants.
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Introduction
The first permanent molar erupts in the oral cavity at approximately six years of age, becoming more
vulnerable and susceptible to the development of caries lesions in this period due to its early eruption and
anatomical structure [1-5]. The first permanent molar is an extremely important dental element in the oral
cavity. This teeth eruption impacts on third molar eruption contribute to the development of physiological
occlusion and adequate masticatory function [6] and, frequently, parents of children did not attribute the
correct relevance for this tooth [7]. Thus, several problems arise when it is lost, such as changing the position
of the adjacent tooth and extruding the antagonist [8], and an expensive and multidisciplinary approach is
required to avoid these undesirable sequels [9].
The difficulty of brushing these elements by those responsible or by the patient, the infra-occlusion
that prevents the tooth from having contact with an antagonist for self-cleaning and the greater amount of
fissures and fissures on the occlusal surface make the first permanent molar an element more susceptible to
disease caries, which makes it a target of concern for dentists [10,11]. In addition, when the first permanent
molar is erupting, it is less mineralized and undergoes post-eruptive maturation [12].
Tooth decay starts as a white spot lesion on tooth enamel. However, it could evolve and affect the pulp
tissue, making treatment more complex and expensive. Furthermore, the element is still young and has
incomplete rhizogenesis, leading to an unfavorable prognosis of endodontic therapy [13]. Thus, identifying
the patient's risk and caries activity and the stage of the disease's evolution are important actions, especially in
the initial phases, so that appropriate preventive and control measures are adopted to promote children's health
[14]. Without treatment, the evolution of the disease can negatively impact the masticatory function, speech,
smile, social interaction and quality of life of children and their families; in addition, dental treatment is
expensive, which leads to a family economic impact [14,15]. Therefore, this study aimed to evaluate the
prevalence of caries activity and treatments proposed on first permanent molars in children between 6 and 14
years of age.

Material and Methods
Ethical Clearance and Data Collection
The study was approved by the local research ethics committee (CEP / UERJ No. 1.675.731). A
review of all dental records from patients attended from 2018 to 2019 in the Dental Clinic of the University of
the State of Rio de Janeiro (UERJ) by last-year dentistry students and supervised by pediatric dentistry
professors was carried out. The dental records of children from 5 to 14 years old with at least one erupted
permanent first molar were included. Dental records with missing information or from children with systemic
diseases were excluded.
Data include patient age, gender, biofilm index (O'Leary), absence or the presence of carious lesions
and intervention. It was considered caries in all stages, independent of activity: initial caries lesion (active or
inactive white spot - AWS/IWS), dentin cavity without pulp involvement, dentin cavity with pulp
involvement, and dentin cavity with indicated extraction. For the treatment was considered: fluoride therapy,
sealant, restoration, endodontic treatment or extraction. Biofilm index was classified according to the presence
of visible biofilm (%) in the tooth surface as excellent (less than 10%), good (11-20%), regular (21-30%), and
deficient (greater than 31%), according to the amount of visible biofilm [16].
Data Analysis
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The data were tabulated, analyzed descriptively and statistically by SPSS® 20.0 program (SPSS Inc.,
Chicago, Ill., USA). The Chi-squared test (p < 0.05) was applied to assess the possible association between
gender and ages (grouped into 5-7, 8-9, and 10-12) with biofilm, oral hygiene, dental caries, and treatments.

Results
This study was carried out with dental records from a total of 188 children were recruited and 30 were
excluded due to the incomplete data. From 158, 53.2% girls and 46.8% boys. The mean age was 8.26 (± 1.4
years). When analyzing the plaque index of these children, it was observed that 36.2% had an index classified
as deficient, 16.2% as regular, 28.6% as good and 19.0% as excellent.
The dental caries status of the disease was analyzed, as well as previous treatments performed on first
permanent molars. Table 1 shows that most of the first molars were healthy, with a prevalence of 75.13%,
ranging from 68.2% (lower left) to 81.0% (upper left). A higher prevalence of molars with an absence of caries
was observed in the upper arch compared to the lower. There was a higher prevalence of initial dental caries
stage, including active and inactive white spot (AWS/IWS) in the lower arch. The mean initial caries lesion
(AWS/IWS) prevalence was 17.38% and varied from 14.2% for the right upper to 21.6% for the lower left first
molar. Enamel and dentin lesions without pulp involvement were also more prevalent in the lower arch and
ranged from 3.4% for the right upper to 11.5% for the lower right first molar. Carious lesions with pulp
involvement or indicated extraction ranged from 0% to 1.4%, being more prevalent in the lower right first
molar. In general, it was observed that the first permanent lower molars had a greater prevalence of dental
caries.
The fluoride therapy was preconized for 51.25% of the permanent first molars, ranging from 20.4%
(lower right) to 23.3% (right upper). The mean of sealant prevalence was 20.97%, varying from 17.1% for the
lower right to 24.0% for the right upper first molar. The restoration mean prevalence was 6.32% and the most
restored teeth were the lower right permanent molar (11.8%). There is no association between gender and ages
with biofilm, oral hygiene, dental caries, and treatments (p>0.05).
Table 1. Dental caries status of permanent first molars.
First Molar Condition
Caries Stage (n= 587)
No caries
MBA/MBI
Cavity without pulp involvement
Cavity with pulp involvement
Indicated extraction
Dental Treatment (n= 601)
No treatment
Fluoride therapy
Sealant
Restoration
Endodontic treatment
Extraction

Right Upper
N (%)

Left Upper
N (%)

Lower Left
N (%)

Lower Right
N (%)

Total
N (%)

119 (81.0)
21 (14.2)
5 (3.4)
1 (0.7)
1 (0.7)

115 (79.9)
21 (14.5)
8 (5.6)
0 (0.0)
0 (0.0)

106 (71.6)
32 (21.6)
10 (6.8)
0 (0.0)
0 (0.0)

101 (68.2)
28 (18.9)
17 (11.5)
2 (1.4)
0 (0.0)

441 (75.13)
102 (17.38)
40 (6.81)
3 (0.51)
1 (0.17)

77 (51.3)
35 (23.3)
36 (24.0)
2 (1.3)
0 (0.0)
0 (0.0)

75 (50.7)
32 (21.6)
34 (23.0)
7 (4.7)
0 (0.0)
0 (0.0)

79 (52.3)
31 (20.5)
30 (19.9)
11 (7.3)
0 (0.0)
0 (0.0)

77 (50.7)
31 (20.4)
26 (17.1)
18 (11.8)
0 (0.0)
0 (0.0)

308 (51.25)
129 (21.46)
126 (20.97)
38 (6.32)
0 (0.0)
0 (0.0)

Discussion
This is a local study, and the patients that are attended at this local reference center presents low
socio-economical level and higher prevalence of dental caries; therefore, the present findings contribute to
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determining health politics and the priories to this population. In the present study, considering the caries
progression status, a higher prevalence of AWS and IWS was found compared to the other stages, with an
overall prevalence of 17.38%. The upper molars were the most affected teeth, with 18.9% in the right and
21.6% in the left.
Mahboobi et al. [17] conducted a study in a 7- and 8-years old population and followed these children
for two years, they found a prevalence of 75.7% of health first permanent molars in baseline and after two
years, this prevalence decreased to 36.3%. At follow-up examination, about a quarter of teeth had enamel caries
and about 10–20% had a dentinal lesion. On the other hand, Gudipaneni et al. [18] also studied a population of
children between 7 and 8 years old, and they found that most of first permanent molars presented initial caries
lesion, enamel lesions, with a prevalence of 44.40% for upper right and 53.50% for left, and 61.30% for lower
right and 64.90% for lower left [17].
In recent years, there has been a decline in caries in Brazilian schools due to improvements in access to
primary health care services, the widespread use of fluoridated toothpaste, fluoridated water and collective
preventive actions carried out in schools across the country, coordinated mainly by the public sector [19]
However, despite the expansion of these preventive measurements, as demonstrated in this local population of
the present study, there are still a large number of first permanent molars that have already initial caries lesion.
Therefore, more individualized measurements are necessary to promote oral health.
The literature demonstrated that the first permanent molar begins its formation around the 6th week
of intrauterine life. Its mineralization occurs at birth and the time required for the first permanent molars to
erupt, varies from 5 to 32 months [20]. At approximately six years of age, this tooth erupts in the oral cavity,
a period in which the element becomes more vulnerable and susceptible to the development and progression of
caries lesions. This vulnerability is due to post-eruptive maturation, the element's position in the dental arch
that prevents contact with the antagonist and generates a greater accumulation of biofilm, poor hygiene, and a
diet rich in fermentable carbohydrates. The balance of indigenous oral microbiota can be disturbed by
ingestion of fermentable carbohydrates and fasten the tooth demineralization [3,4]. Over time, calcium,
phosphate and fluoride ions will be incorporated into the tooth enamel, which will provide greater resistance to
the tooth structure [12].
The current study demonstrated that the prevalence of caries lesions with pulp involvement was low,
ranging from 0% to 1.4%. In this sense, it is important to highlight that the treatment of periapical pathologies
in elements with an open apex represents a great challenge for endodontists [21-23]. Currently, despite the
great diversity of biomaterials that stimulate apexification and the formation of an apical barrier of mineralized
tissue, the roots remain thin, fragile and prone to possible fractures [22,23]. It is crucial for the early
diagnostic of dental caries in the first permanent molar, therefore avoiding the progression of the lesion and,
consequently, endodontic treatments on elements with incomplete rhizogenesis and early loss of elements,
which negatively impacts the quality patient's life span. In this sense, besides the early diagnosis, the most
important thing would be to act in prevention with instructions on hygiene and dietary change. The
professional must be able to make the correct diagnosis so that he can intervene and prevent the progression of
the disease. It is extremely important to have an early diagnosis, which allows conservative treatment instead
of more invasive intervention. When performing the clinical examination of the patients' oral cavity, attention
should be paid to the texture, brightness and coloring aspects of the initial carious lesions, characteristics that,
when observed, determine the activity of the lesion. The use of isolated information such as dietary habits and
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oral hygiene has not shown sufficient sensitivity and specificity for a reliable definition of the risk of caries
[24,25].
The present study demonstrated that 52.4% were classified as deficient and regular plaque index.
Moreira et al. [26] detected in 60.7% of the examined children, where the fully erupted tooth had a lower
percentage of caries (34%) while molars in infra-occlusion obtained almost 50% of the elements with the
presence of caries. It can be seen that the children's oral hygiene was considered good, which corroborates the
findings of the National Epidemiological Oral Health Survey (SB Brazil 2010) [27], where a significant
reduction of caries prevalence was observed when compared to the National Epidemiological Oral Health
Survey carried out in 2003. SB Brasil is a nationwide project to examine and evaluates epidemiologic data of
oral health from Brazilian population.
Considering the proposed treatment for the first molars, the most prevalent treatment was fluoride
therapy with 21.46%. This finding is in agreement with the most prevalent dental caries progression status,
active white spot. Quaglio et al. [28] demonstrated an association between the presence of white spot lesions
in the occlusal surface of permanent first molar and the presence of white spot in other teeth in children aged
from 5 to 13 years old. Therefore, when white spot was diagnosed and professional fluor therapy was proposed,
the topic fluoride was applied in all teeth to avoid initial demineralization of other teeth. The second more
predominant proposed treatment was restoration, with a prevalence of 20.9%. It was found a small prevalence
of caries lesions with an indication for extraction, ranging from 0% to 0.7%. Silva et al. [29] demonstrated that
early loss of first permanent molars in the lower dental arch was the most prevalent, corresponding to 47.73%.
The upper arch had a percentage of 34.09% and 18.18% in both arches. In the analysis of early tooth loss, the
first right lower molar corresponded to the most affected element (11.27%), which corroborates with the
literature [28]. The first right lower molar (36) was in second place, with 9.80% of involvement. Therefore,
the first right upper molar (16), with 8.33% and the left upper first molar (26), with 4.90%. Studies also show
that when there is past experience of dental caries, there is a significant increase in the recurrence of the disease
[18,28,30].
The first permanent molar is a tooth of great importance in the oral cavity. The first permanent
molars are the most important teeth due to their key role in occlusion, considering the functional and
developmental aspects. When this element is lost early, there are numerous complications as a consequence,
such as the migration of the second molar to the mesial, the extrusion of the antagonist’s tooth, the change in
the positioning of the anterior teeth, spaces between teeth, changes in the midline, in the Spee curve and in the
ATM [8,30]. In order to lessen these implications, orthodontic planning is necessary to establish the patient's
normal occlusion and prevent further damage [6,31].
A limitation of the present study was the dental records were registered by multi dental students;
however, all registries were confirmed by experienced pediatric dentistry professors. This study provided
important information regarding a low-income local population, demonstrating that the initial caries stage was
the most prevalent caries lesion. This information helps to plan more adequate health politics for this
population, such as recommendations to reduce fermentable carbohydrates consumption, reinforce oral hygiene
habits, and use regular concentration of fluoride toothpaste, besides an individualized approach is also
recommended. More studies are necessary to deeper understand the main factors and risk factors that could
influence the development of caries lesions in first molars.

Conclusion
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The first right lower molar is the element most affected by caries. First permanent molars presented a
higher prevalence of dental caries in early stages and the most prevalent treatment was related to the initial
carious process, fluor therapy, and sealants. Therefore, it is necessary to promote oral health and carry out an
accurate diagnosis of carious lesions to intervene early, which will avoid drastic consequences and guarantee a
good prognosis of first permanent molars.
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