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 Abstract
Introduction: Molar-Incisivor Hipomineralization is a defect of a systemic origin from first molars and permanent incisors, affecting 
children from the moment of their eruption, and may vary at socioeconomic, cultural, regional and ethnic levels.

Objective: This study aimed to investigate the prevalence of Molar-Incisivor Hipomineralization and its influence on the aesthetic perception 
of the students regarding the defects presented.

Material and Method: This cross-sectional observational study had a sample of 432 children aged 6-11 years old from the city of Mirante 
do Paranapanema -SP. Clinical examinations were performed by a single trained and calibrated examiner, using the criteria proposed by the 
European Academy of Paediatrics Dentistry (EAPD), classifying the anomaly as mild, moderate or severe. To evaluate the perception of 
aesthetics, the questionnaire Child’s and Parent’s Questionnaire about teeth appearance (CQATA) was used.

Results: A total of 35 (8.10%) of the children had MIH, and 28. presented severe symptoms. Previous abortion suffered by mothers was 
reported as the main etiology (11.42%). There was an aesthetic perception in relation to MIH present in the incisors and their dominance in 
relation to the position of the anomaly.

Conclusion: It is concluded that, there is no association of gender, presence of caries and the need for treatment in relation to MIH. However, 
there was an association between the severity of MIH and the presence of MIH in incisors with some domains of the CQATA questionnaire.
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Introduction 
Nowadays, oral health problems have drawn attention from 
managers to the public policies related to the human being 
quality, due to that they may cause a meaningful impact when 
it is about the physical, mental and social well-being from the 
person [1], as well as profess the World Health Organization 
(WHO), when it is about “Health as not being just the lack of a 
disease, but as a perfect well-being, physical, mental and social 
[2] Therefore, it is required the search for a good life quality 
from the population. The World Health Organization (WHO) 
defines the life quality as “ the perception of a human being 
by their position in life, the cultural context and the values 
where they live in relation to their goals, expectations, patterns 
and worries”, namely, it is given an overall perspective from 
the dimensions of a human being. [3] On the other hand, the 
child quality may be defined as multidimensional, because it 
includes social interaction, physical and emotional operation 
from the child and the teenagers as well as cultural aspects from 

a society, work relations, feeding, housing, basic sanitation, 
health environment, education access, leisure, as parameter 
throughout the person’s development [4]. Permanent tooth 
formation, which is essential to the child and the adult teething, 
begins in the sixth week from the intrauterine life and its 
studies are extremely important. The process of this permanent 
teeth formation is described originated from the dental 
lamina where there are continuous and localized proliferative 
activities leading to a series of the epithelial invagination inside 
the ectomesenchyme, in local that corresponds to the future 
deciduous teeth position, thus, it is in this part which the teeth 
germs originate the permanent incisor, canines and premolars 
teeth, as a result of this proliferative activities. However, the 
molars of the permanent teething don’t have a deciduous 
previous model, in the same way that their own germs are not 
originated from the same way as the others.

All the initial teething begins between the sixth and eighth 
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whitening or micro abrasion. Related to the permanents molars 
is necessary a preventive treatment, interceptive, showing the 
use of varnish with fluorine, glass ionomer cement (GIC) which 
are the most used due the easiest adjust, liberation of fluorine 
helping the demineralization and a nice chemical adhesion to 
the dentine, as well as Jalevick et al. 2005 indicated the use 
of restoring materials that had a better adhesion to the dentine 
structure [14, 19], ionomer sealants [10, 11, 19], among others. 
Therefore, the treatment is since the prevention through the 
child monitoring until all the molars are completely erupted, 
restoration until the extraction according to the case severity. 
Not forgetting to mention that the decision of the treatment 
depend on many factors, the most identified are the dental 
age developing from the patient, expectation to the result, 
gravity of the problem, and also family social problems which 
determines a great role to the child life, providing that is 
extremely important the parents and children education [11] 
to the development of a good treatment. The tooth affected 
by the MIH may present variable porosity, white chlorination, 
yellow or brown, and when it breaks out lead to the dental 
exposition causing dental sensitivity and accumulation 
of niches to the tooth plaque, influencing the masticatory 
forces and taking to the development of carious lesions, and 
also causing social embarrassment. The aesthetic perception 
study of individuals with MIH is of an extreme importance 
because aesthetic in satisfaction may result in low self-esteem, 
damaging the physical, mental and emotional development of 
the child, consequently their quality of life and actions, so that 
relevant to a higher care and orientation to a posterior planning 
of health public policy. This study aims at investigating the 
prevalence of the Molar-Incisivor Hypo mineralization and 
factors associated to etiology. 

Materials and Methods
Ethic Consideration

The research had its initials and execution after the approval of 
the Ethics Committee in a research performed in the University 
of the Oeste Paulista (protocol n°3595). Children just could 
participate after a sign of a consent form (attachment I) signed 
by parents or responsible of the kids and by the kids who signed 
the form (attachment IV). The questionnaires were applied 
after the admission of the Ethics Committee (attachment II, 
III).

Population and Study Sample

This observational cross-sectional study referred to a 
representative sample from students between 6 to 11 years old 
from the Municipal Prof. Zenóbia Campelo Cabral School, 
located in Mirante do Paranapanema city-São Paulo-Brazil. 
The population of the research was composed by 432 students 
from the age of 6 to 11 years old, enrolled in the municipal 
school previous mentioned. Students that presented their 
first molars and incisive with a complete erupted crown 
were included; the ones who accepted to participate in the 
research with the parents and/or responsible authorization 
and children with stains characterized of the Molar-Incisivor 

weeks of the embryonic development and in the twentieth 
week of a intrauterine life and the tenth month after the birth 
the permanent teething happens [5]. The tooth enamel is a high 
mineralized tissue already known from the ectodermal, formed 
by the ameloblasts. Constituted by 96% of minerals and 4% of 
organic material and water. The organic content is consisted 
by hydroxyapatite, crystalline calcium phosphate, also found 
in the calcified cartilage, dentin, cementum and bone. When 
the dental germs are stimulated they may result defeats in the 
enamel, it may be local or systemic [6-9]. Throughout the years, 
there was a higher need directed to the developing defeats of 
the dental enamels [1, 7, 10], among them it can be mentioned 
the Molar-Incisivor Hypo mineralization (MIH) defined as a 
defeat of a systemic origin in the dental enamel of first molars 
and Incisivor permanents [1,7,10,11]. In that condition, the 
dental elements are fragile, highly affected [1,11,12], the 
enamel presents porosity, and it is being clinically characterized 
for being presented with the white opaque chlorination, yellow 
or brown vary from their degrees of severity, which enable 
the exposed dentine and allowing the development of carious 
lesions [1,10,18]. Different from the dental fluorosis, by the 
excessive hypo mineralization of the white spots fluorine in 
the moment of the eruption, this spots are more diffused while 
in the MIH the opacity is more demarcated [7, 11, 17, 19] The 
first testimony about this condition was identified in the end of 
the 70’s, in the Sweden.

But only in 2001 was identified by Weerhejeim et al, as it was 
a systemic condition. [11, 13, 20] In relation to the prevalence, 
the MIH affects children from the dental eruption moment, first 
molar and incisive, and might vary from the social economic, 
cultural, region and also for ethnicity [1,13]. The factors may 
affect the people habits, resulting social embarrassment due 
to the aesthetic aspect and because the pain by the penetration 
from the bacteria’s on dental tubes through the hypo 
mineralized enamel, still intact, which takes to inflammatory 
reactions from the pulp. [16]. Besides, people who are affected 
by the MIH rely on a dental treatment of their first affected 
molars among 4 and 10 times more than from people without 
this anomaly [1]. About the social facts, a study on Kenya 
developed by Kemoli, in 2008 confirmed that the results in 
children who were suffering from the MIH may be associated 
to the poverty level and to health problems in general. And 
also, affected more by the female gender than the male. In 
Botelho, Minas Gerais, Brazil, the prevalence of the MIH is 
of 17,6% in the urban area and 24,3% in the rural area. [14] 
As possible etiology from the MIH are mentioned systemic 
facts. [12] as prenatal, perinatal and postnatal complications 
quoted as respiratory diseases like asthma which makes 
the prevalence of the dental decay becomes higher and the 
salivary flow lower [17], low weight in the birth associated 
to the lack of oxygenation, metabolic disorders from calcium 
and phosphate and also the common known children diseases 
like high fever [10-12-19]. The permanent incisors are less 
affected due to not having masticatory forces acting in the 
hypo mineralized areas, for this reason incisive treatments 
have the aesthetic purpose with the composite resins, tooth 
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Hypo mineralization. Children that had different defects in 
the enamel as hypoplasia or fluorosis were excluded from the 
research.

Clinical exam

Before the beginning of the exams, orientation was given 
about the health and sickness process, methods and controls 
of the oral condition induced by biofilm, as the dental caries, 
periodontal sickness and dental plaque. After that, the 
supervised dental brushing was performed. The exams in the 
students were performed inside the school in a dental office 
by a trained and calibrated examiner. Clinical plan oral mirror 
and periodontal probe were used (WHO), under artificial light 
(reflector), and wooden spatula. The criteria proposed by The 
European Academy of Paediatrics Dentistry (EAPD, 2009) 
were used to the MIH diagnosis, which has modification in 
at least one first permanent molar as: demarcated opacity 
bigger than 1mm; post eruptive enamel fracture; and/or 
atypical restorations that identifies opacity at its edges; lack 
of first permanent molars in dentition with low caries activity 
associated to other previous factors already mentioned. The 
severity of the MIH was ranged as: mild (demarcated opacity 
without treatment need), moderate (rough enamel or fractured) 
or severe (lack of dental structure affecting the enamel and 
the dentine, replacement of tissues with atypical restoration 
and extracted teeth due to Hypo mineralization) [3]. In order 
to determine the experience of the caries the index ICDAS 
was applied (ATTACHMENT II), in which was taken place 
in adequate conditions of illumination, clean surface, dry 
(air jets), so that some characteristics associated to the caries 
lesion became more evident . The index was proposed through 
scores: Score 0, free of caries; Scores 1-2, concern different 
lesion stages of white and brown stains; Score 3, lesion with 
micro cavities; Score 4, shaded lesions; Score 5-6, concern 
cavitated lesions (in dentin).

Questionnaire

Two questionnaires were applied: [1] Socioeconomic and 
Demographic (ATTACHMENT II), that was answered by 
the children parents or responsible and, the ones which had 
incomplete answers a phone contact was performed and a 
home visit; this questionnaire had information related to 
gender, age, parents or the responsible education, parents 
coexistence, family income (based on the Brazilian minimum 
wage-equivalent value of R$ 937,00) and the frequency of 
brushing; [2] Child’s and Parent’s Questionnaire about teeth 
appearance (CQATA) (ATTACHEMENT III), which evaluated 
the aesthetic perception of the child in relation to the defects 
diagnosed.

Statistical Analysis
The collected data in the study were statistically evaluated 
using the statistical package SPSS 16.0 (SPSS Inc., Chicago, 
IL, EUA), and the level of significance considered of α=0, 05. 
The normality of the data was verified by the Kolmogorov-
Smirnov tests, and the scores of the CQATA did not present 
normal distribution. The Partitioning chi- square tests were 

used to check the distribution of the sample and from the 
etiological factors, dichotomized according to the severity of 
the MIH into mild and severe (including moderate and severe 
teeth). The statistical analyses were divided according to the 
gender and clinical characteristics. The clinical characteristics 
observed were the presence of dental caries, severity of the 
MIH, presence of the MIH in incisive teeth and the need for 
treatment. The distribution of the answers in each domain 
from the CQATA according to clinical features was verified by 
the Mann-Whitney tests. Scores from CQATA were counted to 
each domain of the instrument considering the options of the 
available answers.

Results
432 children were analyzed in the school; from this number 
232 were boys (53, 5%) and 200 girls (46, 5%). The prevalence 
of the MIH was of 8, 10% totalizing a number of 35 children. 
The table 1 shows the distribution of the sample based on the 
severity of the Molar-Incisivor Hypo mineralization (MIH). 
In the total, 35 students from 6 to 11 years old were in the 
study, and 28, 5% presented severe MIH, 82, 8% lived in the 
urban area. From 280 dentin elements affected (molars and 
incisive), 61.0% presented some severity degree of MIH. 
Most of the affected teeth presented a mild defect (84.2%), 
followed by the moderate changes (10.0%) and severs (5.8%). 

Molar-Incisivor Hypomineralization
Mild Serve

Gender
Male 12 (70.6) 5 (29.4)
Female 13 (72.2) 5 (27.8)

p = 0.915 (X2)
Age
6 2 (100.0) 0 (0,0)
7 6 (50.0) 6 (50.0)
8 10 (100.0) 0 (0,0)
9 2 (50.0) 2 (50.0)
10 4 (66,7) 2 (33,3)
11 1 (100.0) 0 (0,0)

p = 0,115 (X2 Division)
Education of the country
Illiterate to the complete elementary 
school 10 (71,4) 4 (28,6)

Incomplete high school to the higher 
education 15 (71,4) 6 (28,6)

p = 1,000 (X2)
Housing
Urban Area 23 (79,3) 6 (20,7)
Rural Area 2 (33,3) 4 (66,7)

p = 0,023* (X2)
Income
Less than 2 minimum wages 19 (76,0) 6 (24,0)
Equal or bigger than 2 minimum 
wages 6 (60,0) 4 (40,0)

p = 0,344 (X2)

Table1: Sample distribution [n(%)] according to gender, 
education of the country and housing, in accordance with the 
MIH severity.
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The predominant chlorination was white (77.2%), followed by 
yellow chlorination (22.8%). The frequency of dental caries in 
the evaluated teeth was of 13.2%, determined by the presence 
of white stains, caries and restoration with association to caries, 
which all teeth were first permanent molars and presented MIH 
associated. In relation to the etiology, only previous abortions, 
in relation to the pregnancy from students were associated to 
the severe MIH (Table 2). In the investigation of the relation 
with the MIH and the physical, psychological and social 
domains from the CQATA questionnaire, it was not observed 
association to gender, presence of caries, MIH severity in 
incisors and the need for treatment (Table 3). In relation to other 
questions from the questionnaire, the association between the 
severity of the MIH and the presence in incisors with General 
Aesthetic Perception dominium was observed (Table 4). There 

was also an association between the perception of the position 
and the presence of the MIH in incisors (Table 4).

Discussion
The prevalence of the MIH in individuals related in the 
literature shows the importance of a better comprehension 
from their oral health defects and characterization, therefore, 
the dentist surgeon must be able to recognize and treat the 
patients affected by the MIH. The prevalence of this study 
of MIH was higher in urban area, which from 35 children 29 
(82, 8%) lived in the urban area, a different finding related to 
Costa Silva [24] study and Alves Filho [29], that relate higher 
prevalence in rural area. This paper presented analyzed possible 
etiologic factors of the MIH and its impact on the aesthetic 
perception of students from Mirante does Paranapanema 
city-São Paulo-Brazil. The sample included 432 children, in 
which 35 were affected by the MIH, a total of 8,10%, different 
results compared to previous studies by Jeremias [12], which 
is 12,3%, as well as also presented by Fragelli [35], which the 
result was 19, 7%, among other papers [24-36]. On the other 
hand, in relation to Alves Filho [24] studies, that presented 
7, 44%, it showed higher; and Kairala [30], that presented a 
result of 5, 36%, consistent with studies realized in Asia (2, 
8%) and Bulgaria (3, 58%) [30]. In this study children from 
6 to 11 years old were evaluated, different from studies that 
presented ages ranging between [6 to 8, 6 to 9, 7] to [13, 8 to 
12, 11 to 14], among others [24,29,32-36]. Those presented 
variations in the study to others, in relation to the prevalence of 
MIH, may be related to the non-standardization of the ages to 
be researched in general and also to ethnicities, which brings 
divergence in results. According to the European Academy of 
Pediatric Dentistry, the best age to evaluate the effects of the 
MIH is with 8 years old, when molars and incisors are related, 
decreasing the risks of defects in the tooth enamel [24, 27]. 
From the 280 studied teeth, 61, 0% presented some degree of 
MIH severity, in which a great number presented light severity 
(84, 2%) and affecting more the permanent first molars, similar 
data to the Dantas Neta et al. [33], resulting in 49, 5% to the 

Molar-Incisivor Hypomineralization
Mild Severe

Antibiotic use in pregnancy
Yes 12 (85.7) 2 (14.3)
No 13 (61.9) 8 (38.1)

p = 0.127 (X2)
Anemia during pregnancy
Yes 6 (75.0) 2 (25.0)
No 19 (70.4) 8 (29.6)

p = 0.799 (X2)
Diseases during pregnancy
Yes 5 (100.0) 0 (0.0)
No 20 (66.7) 10 (33.3)

p = 0.127 (X2)
Previous abortions to the pregnancy
Yes 1 (25.0) 3 (75.0)
No 24 (77.4) 7 (22.6)

p = 0.029* (X2)

Table 2: Frequency [n(%)] from the antibiotic use, presence of 
anemia and other diseases in the pregnancy and presence of 
previous abortion, according to maternal report, concerning the 
severity of the MIH.

Perception of the Oral 
Health [0-9]

Physical Domain 
[0-3]

Psychological Do-
main [0-3]

Social Domain 
[0-3]

Male 10.0 (2.23) 3.41 (1.00) 2.88 (1.31) 3.71 (0.68)
Female 10.2( 2.96) 3.33 (1.02) 3.50 (1.15) 3.44 (1.09)

p=0.636 p=0.832 p=0.163 p=0.708
Lack of caries 10.1 (2.83) 3.43 (1.03) 3.17 (1.40) 3.57 (0.99)
Presence of Caries 10.0 (2.19) 3.25 (0.96) 3.25 (0.96) 3.58 (0.79)

p=0.851 p=0.595 p=0.932 p=0.851
Mild MIH 9.96 (2.58) 3.40 (0.91) 3.16 (1.28) 3.40 (1.00)
Severe MIH 10.6 (2.71) 3.30 (1.25) 3.30 (1.25) 4.00 (0.47)

p=0.577 p=0.928 p=0.843 p=0.212
MIH absent in incisors 10.13 (2.47) 3.36 (0.90) 3.23 (1.23) 3.55 (0.91)
MIH Present in Incisors 10.15 (2.91) 3.38 (1.19) 3.15 (1.34) 3.62 (0.96)

p=1.000 p=0.801 p=0.960 p=0.801
Absent Need for Treatment 10.08 (2.81) 3.43 (1.03) 3.09 (1.41) 3.57 (0.99)
Present Need for Treatment 10.25 (2.26) 3.25 (0.96) 3.42 (0.90) 3.58 (0.79)

p=0.878 p=0.595 p=0.694 p=0.851

Table 3: Average (±DP) from CQATA domain: general perception of the oral health, Physical domain, psychological and social 
domain, is according to gender and clinical features.
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the relation of the prenatal, perinatal and postnatal problems 
that mothers had [27, 32, 35]. In addition, Salem and et al. 
[26] showed as MIH etiologic factor the duration of the 
breastfeeding. Other studies point out as MIH etiologic factor 
diseases in early childhood, as respiratory diseases. [32]. 
another one shows the frequency of bleeding during pregnancy 
of the mother as etiologic factor. [28]. the studies performed so 
far have shown many etiologic factors to the MIH, affirming 
that they are multifactorial and they may have a genetic and/
or environmental origin. [9, 28]. The aesthetic perception 
from the child was observed with the presence of the MIH in 
incisors, as well as the position. Positive data to Fragelli study 
[35], which shows that the child had a perception in relation 
to their teeth aesthetic, and also more noticed by girls. The 
aesthetic perception may vary according to the child age, and 
over the time, so that it is considered subjective, therefore it 
is indicated by this study their longitudinal monitoring. The 
presence of caries was related in [13], 2% from the evaluated 
teeth, in which all the teeth were molars and had MIH 
associated. This may occur due to the post eruptive eruption 
of the tooth enamel, resulting in atypical cavities; and due to 
its presented characteristics as the lower mechanical resistance 
and a greater roughness in the teeth surface, beside the biofilm 
accumulation due to bad hygiene caused by the sensibility that 
the child presents [27, 29, 33, 34, 36-38]. The early diagnosis 
of the MIH is essential to adequate treatment varying with the 
severity of the anomaly, which may be preventive or curative 
[31, 37] .The treatments are since preventive measures, typical 
application of fluoride through gels or varnishes restorations 
with glass ionomer cement (GIC), modified GIC with resin 
and composed resin until the extraction of the dental element. 
When the teeth extraction happens, an orthodontic treatment 
is recommended or the naturally space closure is expected 37.

same severity and molars being the most affected, as well 
as further studies 24-32. Different from Silva Junior studies 
(2015) 38, that shows that the most present degree in the MIH 
is the severe. In relation to the gender predilection, male and 
female, there was not a statistical significance, because the 
number of the difference is considered small, 17 boys and 
18 girls. This data is in accordance with all analyzed studies 
which points out the same results. [24-31]. Studies as Andrade 
[27] and Tourino [30], shows that social economic factors 
is not related to the MIH, similar result to the present study, 
which 71, 42% of the families presented an income lower than 
two minimum wages. Socio economic problems must be taken 
into consideration when influencing children’s health and 
families that presented different income levels may influence 
in dental caries, for instance. However, as well as in this paper 
and other presented, there is not this relation to the MIH [26, 
27, 29-31]. The data as the level of education from parents 
was not mentioned as influence in the prevalence of the MIH 
in students evaluated, according to studies presented in this 
research [26, 29, 30]. The study revealed that the etiologic 
factor of significance was in relation to the abortion suffered 
from mothers previously to the pregnancy of their children 
who participated in the research, about [11], 42%. Data that 
differ from all papers studied in this research but also vary 
among them. [25-28, 30, 32]. Studies carried by Oliveira 
[25] and by Salem e et al. [26] pointed that diseases related 
to mothers during the pregnancy did not have significant 
relevance to children that participated in the research. But 
there was one which showed that mothers who underwent to 
cesarean delivery had relation to the prevalence of the MIH, 
another shows that the MIH was related to urinary disease, 
dermatitis from allergic origin, and exposure to pesticide (rural 
area), respectively. Beside this factor, other studies mention 

General Aesthetic 
Perception [0-20]

Appearance 
Perception [0-5]

Position Per-
ception [0-5]

Coloring Per-
ception [0-5]

Dental Health 
Perception [0-5]

Satisfaction with 
appearance [0-4]

Male 15.52 (2.71) 3.41 (1.12) 4.05 (0.89) 4.23 (0.90) 3.82 (0.95) 2.29 (0.92)
Female 16.22 (2.31) 3.50 (0.61) 4.55 (1.42) 4.22 (0.87) 3.94 (0.87) 2.44 (0.78)

p=0.273 p=0.708 p=0.483 p=0.961 p=0.757 p=0.568
Lack of Caries 15.65 (2.69) 3.30 (0.97) 4.47 (1.12) 4.08 (0.94) 3.78 (0.90) 2.26 (0.61)
Presence of 
Caries 16.33 (2.14) 3.75 (0.62) 4.00 (1.34) 4.50 (0.67) 4.08 (0.90) 2.58(1.16)

p=0.619 p=0.099 p=0.151 p=0.161 p=0.400 p=0.548
Mild MIH 15.36 (2.54) 3.32 (0.80) 4.12 (0.92) 4.16 (0.98) 3.76 (0.87) 2.36 (0.81)
Severe MIH 17.20 (1.93) 3.80 (1.03) 4.80 (1.68) 4.40 (0.51) 4.20 (0.91) 2.40 (0.96)

p=0.041* p=0.339 p=0.377 p=0.483 p=0.240 p=0.957
MIH in Absent 
Incisors 14.95 (1.98) 3.31 (0.71) 3.81 (0.85) 4.04 (0.84) 3.77 (0.86) 2.32 (0.83)

MIH in Present 
Incisors 17.46 (2.56) 3.69 (1.10) 5.15 (1.28) 4.53 (0.87) 4.07 (0.95) 2.46 (0.87)

p=0.006* p=0.287 p=0.002* p=0.180 p=0.408 p=0.775
Present Need 
for Treatment 15.60 (2.72) 3.39 (0.98) 4.39 (1.19) 4.13 (0.96) 3.69 (0.92) 2.30 (0.76)

Absent Need 
for treatment 16.41 (2.02) 3.58 (0.66) 4.16 (1.26) 4.41 (0.66) 4.25 (0.75) 2.50 (1.00)

p=0.548 p=0.503 p=0.503 p=0.327 p=0.099 p=0.668

Table 4: Average (±DP) from CQATA domains: general aesthetic perception, appearance, position, coloring, dental health and 
satisfaction, according to gender and clinical features.
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Conclusion
The conclusion is that, there is no association to gender, 
presence of caries and the need for treatment in relation to the 
MIH. However, there was an association between the severity 
of the MIH and the presence of the MIH in incisors with some 
domains from the CQATA questionnaire.

References
1.	 Canavarro MC, Pereira M, Moreira H, Paredes T (2010) 

Qualidade de vida e saúde: aplicações do WHOQOL. Alicerces 
3: 243-68. [View Article]

2.	 Dantas Neta NB (2013) Impacto da Hipomineralização molar-
incisivo. [dissertação] Teresina: Universidade Federal do Piauí-
UFPI. [View Article]

3.	 Segre M, Ferraz FC (1997) O conceito de saúde. Rev Saúde 
Pública 31: 538-542. [View Article]

4.	 Buckzynski AK, Castro GF, Souza IPR (2008) Impacto da saúde 
bucal na qualidade de vida de crianças infectadas pelo HIV: 
revisão de literatura. Ciência e Saúde Coletiva 13: 1797-1805. 
[View Article]

5.	 Cate ART (1988) Desenvolvimento do dente e seus tecidos de 
suporte. In: [Edn] Cate ART. Histologia Bucal. 2ª ed. Rio de 
Janeiro: Guanabara p. 47-65. [View Article]

6.	 Cate ART (1988) Estrutura do esmalte. In: Cate ART (Ed.), 
Histologia Bucal. 2ª ed. Rio de Janeiro: Guanabara, pp. 175-191. 
[View Article]

7.	 Marsillac MWS, Batista AMR, Oliveira J, Rocha MJC (2009) 
Alterações na amelogênese e suas implicações clínicas: relatos 
de casos. Rev Fac Odontol Porto Alegre 50: 9-15. [View Article]

8.	 Bendo CB, Scarpelli AC, Novaes Júnior JB, Vale MPP, Paiva SM 
et al. (2007) Hipoplasia de esmalte em incisivos permanentes: um 
acompanhamento de 6 meses. RGO Porto Alegre 55: 107-112. 
[View Article]

9.	 Jeremias F, Purri RAG, Souza AF, Fragelli CMB, Restrepo M, 
et al. (2016) Santos-Pinto. Family-Based Genetic Association 
for Molar-Incisor Hypo mineralization. Caries Res 50: 310-318. 
[View Article]

10.	Vilani PNL, Paim AS, Penido CVSR, Barra SG (2014) 
Hipomineraliação molar-incisivo: relato de caso clínico. 
Faculdade de Odontologia de Lins. Unimep 24: 64-68. [View 
Article]

11.	Basso AP, Ruchel HC, Gatterman A, Ardenghi TM (2007) 
Hipomineralização molar-incisivo. Rev Odonto Ciênc 22: 371-6. 
[View Article]

12.	Costa Silva CM, Jeremias F, Souza JF, Cordeiro RCL, Santos 
Pinto L et al. (2010) Molar incisor hypomineralization: 
prevalence, severity and clinical consequences in Brazilian 
children. International Journal of Paediatric Dentistry 20: 426-
434. [View Article]

13.	Lopes RB (2010) Hipomineralização molar-incisivo em crianças 
de Manacapuru-AM. [monografia]. Manaus: Instituto de Ciências 
e Saúde-FUNORTE/ SOEBRAS. [View Article]

14.	Andrade NS, Pontes AS, Texereira RJPB, Dantas Neta NB, 
Deus Moura LFA et al. (2013) Prevalência de cárie dentária em 
indivíduos com hipomineralização molar-incisivo. In: ANAIS da 
11ª. Jornada Acadêmica de Odontologia-UFPI; 27-29, Teresina: 
UFPI; 2013. [View Article]

15.	Camargo MGA (2011) Otomastoiditis y su poible relación 
a Hipomineralización Molar-Incisivo: reporte de caso. Acta 
Odontológica Venezoelana 49: 1-9. [View Article]

16.	Cruz PF, Dantas Neta NB, Aguiar AS, Amaral GCL, Deus Moura 
LFA et al. (2013) Percepção dos pais sobre a qualidade devida 
de escolares com Hipomineralização molar-incisivo. In: ANAIS 
da 11ª=. Jornada Acadêmica de Odontologia-UFPI; jun. 27-29; 
Teresina: UFPI; 2013. [View Article]

17.	Guergolette RP, Dezan CC, Frossard WTG, Ferreira FBA, Arci 
Neto A et al., (2009) Prevalência de defeitos do desenvolvimento 
do esmalte dentário em crianças e adolescentes com asma. Rev 
Bras Pneumol 35: 295-300. [View Article]

18.	Fernandes AS, Mesquita P, Vinhas L (2012) Hipomineralização 
incisivo-molar: uma revisão de literatura. Rev Port Estomatol 
Med Cir Maxiofac 53: 258-262. [View Article]

19.	Souza VJ, Jeremias F, Silva CMC, Juanon CC, Santos-Pinto L 
et al., (2011) Hipomineralização incisive y molar: diagnóstico 
diferencial. Acta Odontológica Venezoelana 49: 1-8. [View 
Article]

20.	Jordi MCL, Cortese SG, Álvarez L, Salveraglio I, Ortoloni AM et 
al., (2014) Comparación de la prevalência de hipomineralización 
molar incisiva em niños com diferente cobertura assistencial 
em las ciudades de Buenos Aires ( Argentina) y Montevideo ( 
Uruguay). Salud Colectiva 10: 243-251. [View Article]

21.	Jokovic A, Locker D, Guyatt G (2006) Short forms of the Child 
Perceptions Questionnaire for 11-14-year-old children (CPQ 
11-14): development and initial evaluation. Health Qua Life 
Outcomes 4: 1-9. [View Article]

22.	Torres CS, Paiva SM, Vale MP, Pordeus IA, Ramos-Jorge ML et 
al., (2009) Psychometric properties of the Brazilian version of 
the Child Perceptions Questionnaire (CPQ 11-14)-short forms. 
Health Qual Life Outcomes 7: 1-7. [View Article]

23.	Pinto VG (2008) Identificação de Problemas. In: Pinto VG. Saúde 
Bucal Coletiva. 5ª ed. São Paulo: Santos Editora, P. 152-273. 
[View Article]

24.	Alves Filho AO (2014) Hipomineralização molar incisivo: 
associação com a cárie dentária e impacto na qualidade de vida 
de escolares de Manaus-AM. [tese]. Araraquara: Faculdade de 
Odontologia da Unesp. [View Article]

25.	Oliveira TRM (2015) Hipomineralização molar incisivo: etiologia 
e impacto na qualidade de vida de escolares do Paranoá-DF. 
[dissertação]. Brasília: Universidade de Brasília. [View Article]

26.	Salem K, Aziz D, Asadi M (2016) Prevalence and predictors of 
molar incisor hypomineralization (MIH) among rural children in 
northern iran. Rev Iran J Public Health 45: 1528-1530. [View 
Article]

27.	Tourino LFPG, Corrêa-Faria P, Ferreira RC, Bendon CB, 
Zarzar PM et al., (2016) Association between molar incisor 
hypomineralization in schoolchildren and both prenatal and 
postnatal factors: A population-based study. Rev Plos One 11: 
1-12. [View Article]

28.	Teixeira RJPB (2016) Hipomineralização Molar-Incisivo em 
gêmeos mono e dizigóticos. [dissertação]. Terezina: Universidade 
Federal do Piauí. [View Article]

29.	Costa Silva CM (2010) Hipomineralização molar incisivo em 
escolares de Botelhos, Minas Gerais, Brasil. [dissertação]. 
Araraquara: Faculdade de Odontologia da Unesp. [View Article]

30.	Andrade MJB (2014) Hipomineralização molar-incisivo em 

http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0034-89101997000600016
http://www.scielo.br/scielo.php?pid=S1413-81232008000600014&script=sci_abstract
http://web.a.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=05661854&AN=65540834&h=K%2fnd2Ys54Gtfvok9BVuKLCXfDPjcFDUHm8dguUl%2bw4cx7T5%2bHqfhNAHdaZsoRHXxz7%2fZkwAGhBDrj4b%2by4ssUw%3d%3d&crl=f&resultNs=AdminWebAuth&resultLocal=ErrCrlNotAuth&crlhashurl=login.aspx%3fdirect%3dtrue%26profile%3dehost%26scope%3dsite%26authtype%3dcrawler%26jrnl%3d05661854%26AN%3d65540834
http://saudepublica.bvs.br/pesquisa/resource/pt/bbo-24898
https://www.ncbi.nlm.nih.gov/pubmed/27179118
https://www.researchgate.net/publication/276225755_Hipomineralizacao_Molar-Incisivo_Relato_de_Caso_Clinico
https://www.researchgate.net/publication/276225755_Hipomineralizacao_Molar-Incisivo_Relato_de_Caso_Clinico
https://www.ncbi.nlm.nih.gov/pubmed/20738434
https://www.actaodontologica.com/ediciones/2011/2/art-9/
http://www.scielo.br/scielo.php?pid=S1806-37132009000400002&script=sci_arttext&tlng=pt
https://www.sciencedirect.com/science/article/pii/S1646289012000659
https://www.actaodontologica.com/ediciones/2011/3/art-24/
https://www.actaodontologica.com/ediciones/2011/3/art-24/
http://www.scielo.org.ar/scielo.php?script=sci_arttext&pid=S1851-82652014000200008
https://www.ncbi.nlm.nih.gov/pubmed/16423298
https://www.ncbi.nlm.nih.gov/pubmed/19445725
http://repositorio.unb.br/handle/10482/19683
https://www.ncbi.nlm.nih.gov/pubmed/28032070
https://www.ncbi.nlm.nih.gov/pubmed/28032070
https://www.ncbi.nlm.nih.gov/pubmed/27280451


Takahashi K (2018) Molar Incisor Hipomineralization, prevalence and association to gender, presence of caries, MIH severity in 
incisors and the need for treatment

Dent Pract Volume 1(1): 20187

escolares de uma cidade do nordeste brasileiro. [dissertação]. 
Terezina: Universidade Federal do Piauí. [View Article]

31.	Fragelli CMB, Jeremias F, Souza JF, Paschoal MA, Cordeiro RCL 
et al., (2015) Longitudinal Evaluation of the Structural Integrity 
of Teeth Affected by Molar Incisor Hypomineralization. Caries 
Res 49: 378-383. [View Article]

32.	Souza JF, Fragelli CB, Jeremias F, Paschoal MAB, Santos-Pinto L 
et al., (2016) Eighteen-month clinical performance of composite 
resin restorations with two different adhesive systems for molars 
affected by molar incisor hypomineralization. Rev Clin Oral 
Invest 21: 1-9. [View Article]

33.	Dantas-Neta NB, Moura LFAD, Moura MS, Paiva SM, Martins 
CC et al., (2016) Impact of molar-incisor hypomineralization on 
oral health-related quality of life in schoolchildren. Rev Oral Res 
30: 1-10. [View Article]

34.	Kairala ALR (2015) Hipomineralização molar incisivo (MIH): 
uma correlação de fatores possivelmente desencadeantes. 
[dissertação]. Brasília: Universidade de Brasília [View Article]

35.	Fragelli CMB (2016) Hipomineralização molar incisivo: 
qualidade de vida relacionada à saúde bucal e percepção estética 

em escolares de 8 a 12 anos. [tese de doutorado]. Araraquara: 
Faculdade de Odontologia da Unesp [View Article]

36.	Ulusoy AT, Tunc ES, Bayrak S, Onder H. A comparative study of 
oral health parameters in molar incisor hypomineralization and 
high-caries-risk children aged 8-11 years. Rev Med Princ Pract 
25: 85-89. [View Article]

37.	Lalau CV (2015) Hipomineralização Molar-incisivo: uma revisão 
de literatura. [trabalho de conclusão de curso]. Florianópolis: 
Universidade Federal de Santa Catarina [View Article]

38.	Silva Júnior IF (2015) Tratamento de molares afetados pela 
hipomineralização molar-incisivo: uma revisão ilustrada da 
literatura. [monografia]. Porto Alegre: Universidade Federal do 
Rio Grande do Sul. [View Article]

39.	Cunha NAJ (2015) Alternativas terapêuticas na abordagem 
da Hipomineralização Incisivo-Molar. [dissertação ]. Porto: 
Universidade Fernando Pessoa. [View Article]

40.	Neves AMR (2014) Hipomineralização Incisivo-Molar: desafios 
no tratamento. [dissertação]. Lisboa: Universidade de Lisboa. 
[View Article]

Citation: Takahashi K, Morato DN, França AG, Barcelos AC, Fragelli CMB (2018) Molar Incisor Hipomineralization, prevalence and association 
to gender, presence of caries, MIH severity in incisors and the need for treatment. Dent Pract 1: 001-007.

Copyright: © 2018 Takahashi K, 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.

https://www.ncbi.nlm.nih.gov/pubmed/25998233
https://www.researchgate.net/publication/309156190_Eighteen-month_clinical_performance_of_composite_resin_restorations_with_two_different_adhesive_systems_for_molars_affected_by_molar_incisor_hypomineralization
https://www.ncbi.nlm.nih.gov/pubmed/27783769
http://repositorio.unb.br/handle/10482/20787
http://200.145.6.238/handle/11449/138080
https://www.ncbi.nlm.nih.gov/pubmed/26466311
https://repositorio.ufsc.br/handle/123456789/156774
http://www.lume.ufrgs.br/handle/10183/135370
https://bdigital.ufp.pt/handle/10284/5282
http://repositorio.ul.pt/bitstream/10451/25412/1/ulfmd03007_tm_Adriana_Neves.pdf

	Title
	Correspondence to
	Abstract
	Abbreviations
	Introduction 
	Materials and Methods
	Ethic Consideration
	Population and Study Sample
	Clinical exam
	Questionnaire

	Statistical Analysis
	Results
	Discussion
	Conclusion
	Table 1
	Table 2
	Table 3
	Table 4
	References

