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Aim: To evaluate the prevalence and predisposing factors for 
hypomineralization of second molars in children in primary 
dentition. Methods: A questionnaire was applied to parents 
to analyze predisposing factors and to assist in the diagnosis 
of hypomineralization in children between 2 and 6 years old, 
followed by an intraoral examination based on indices of 
non-fluorotic enamel defects in the primary dentition, according 
to the “Modified Index DDE” to determine demarcated opacity and 
HSPM presence / severity index to assess hypomineralization. 
Children from public and private schools were dived into two 
groups: if they presented HSPM-Group 1 (G1) and if they did 
not have HSPM-Control group (CG). Results: The most frequent 
predisposing factors associated with the child were Illness in 
the first year of life (X2= 6.49; p=0.01) and antibiotic use in the 
first year of life (X2= 41.82; p= 0.01). The factors associated with 
the mother were hypertension (X2= 9.36; p=0.01), infections 
during pregnancy (X2=14.80; p=0.01) and alcohol consumption 
during pregnancy (X2=97.33; p=0.01). There was a prevalence 
of 3.9% of HSPM in 14 children, with statistical difference 
regarding gender (X2 = 4.57; p <0.05), with boys presenting 
a higher frequency. In G1 hypomineralization was of the type 
with demarcated opacity, with more prevalent characteristics 
the yellowish spot, with moderate post-eruptive fracture and 
acceptable atypical restorations. All lesions were located in the 
labial region with 1/3 of extension. Conclusion: The prevalence 
of HSPM in children between 2 and 6 years old was 3.9%, with a 
predominance in males, with tooth 65 being the most affected. 
There was an association between HSPM and infection in the first 
year of life, as well as the use of antibiotics and sensitivity in the 
teeth affected by the lesion. There was an association between 
HSPM and hypertension, infection and mothers’ alcohol use 
during pregnancy.
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Introduction

Molar-incisor hypomineralization (MIH) is a defect of systemic origin in the dental 
enamel that affects the first permanent molars and is often associated with the inci-
sors. It is characterized by qualitative defects in dental tissues and is visually identi-
fied by the change in enamel translucency1. It is a clinical condition that appears in 
the permanent dentition, but that can be related to hypomineralization in the primary 
dentition. Several studies attempt to investigate factors potentially involved with the 
occurrence of MIH, however the findings are variable and inconclusive2,3.

The etiology remains unknown, although it is related to environmental factors that are 
associated with systemic conditions during the prenatal period (last three months of 
pregnancy) and during the perinatal and postnatal periods. These factors may include 
low birth weight, congenital heart disease and use of continuous medication to treat 
systemic disease. Common conditions in the first 3 years of age, such as diseases of 
the upper respiratory tract, asthma, otitis, tonsillitis, gastrointestinal diseases, malnu-
trition, chickenpox, measles and rubella, also seem to be associated with the occur-
rence of MIH4-6.

Due to the temporal association between the mineralization of the crowns of the first 
permanent molars and the second deciduous molars, they may also be affected by 
hypomineralization if any etiological factor, such as some systemic disorder, acts 
during this stage of development, especially during the period prenatal and perinatal7.

The hypomineralization of second primary molars (HSPM) is similar to MIH with 
respect to both asymmetric distribution and post-eruptive structural losses and 
atypical restorations. The researchers suggest that the presence of HSPM in the 
primary dentition poses a risk for the presence of MIH. The explanation for this 
association is probably related to the etiological factors of developmental defects 
in the enamel, which are the same in both dentitions. The intensity and duration 
of injuries that occur in late pregnancy and in the early perinatal period can affect 
both dentitions8.

The characteristics of HSPM are the same as those of MIH: opaque spots that vary 
in tone between white, yellow and brown, break post-eruptive enamel, atypical resto-
rations and / or extensive caries with opacities in the margins, sensitivity, which can 
affect one to four second molars7.

In the same patient it can be presented in a different way, being possible to observe a 
slight opacity in one second molar, and great structural losses in another, mainly the 
contralateral one, with the occurrence of fractures soon after the tooth eruption8,9.

Because the characteristics and clinical consequences are similar and the intention to 
identify the etiological factors involved in this enamel alteration, the epidemiological 
knowledge of the distribution of this defect is necessary. This research is justified 
because there is no study that reports the prevalence of HSPM in the city where the 
search was conducted.

It is believed that there is a low prevalence of HSPM in the primary dentition and igno-
rance of parents and / or guardians about the damage of the injury in the child’s oral 
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health quality. In addition, the presence of HSPM can be considered a predictive factor 
for MIH, although the absence of this defect in the primary dentition does not exclude 
the future appearance of MIH.

The aim of this research was to evaluate the prevalence and predisposing factors for 
hypomineralization of second molars in children in primary dentition. 

Material and Methods
This study was approved by the Research Ethics Committee of the State University 
of Piauí - CEP / UESPI under the number: 3,289,708. It was a cross-sectional study, 
whose sample calculation was based on the target audience: preschool students 
from the city of Parnaíba-PI, attending in public and private schools in 2019. The sam-
ple size calculation was according to a survey conducted by the Brazilian Institute of 
Geography and Statistics, which showed an estimated 15.000 children living in the 
city of Parnaíba-PI aged 2 to 6 years.

Thus, the necessary sample size was 360 participants. It was decided to increase the 
exhibition to 365, assuming the possibility of giving up participation in the research. 
In fact, 5 children were excluded from the survey because their parents answered the 
questionnaire incompletely, making a total of 360 participants. 

This minimum number of participants was considered sufficient considering the pro-
posed analyzes, the sample error of 5%, in addition to the 95% confidence level, indi-
cating that the probability of the error made by the research did not exceed 5%10.

The researchers were provided with a letter of consent from the principals of 
the schools, chosen by lot, being a private and a public institution, in the munici-
pality of Parnaíba-Piauí, which authorized the development of the research after 
the ethical approval of the Research Ethics Committee of the State University of 
Piauí - CEP / UESPI, from August to December 2019.

Inclusion criteria were children in primary dentition, randomly included, between 2 and 
6 years of age, who had four primary second molars fully erupted at the time of exam-
ination whose parents or guardians and children accepted the research. As exclusion 
criteria, children under 2 years old, as the primary dentition would not yet be fully 
formed, and those over 6 years old, because they would already be in mixed dentition, 
those pre‐schoolers with a syndrome or special need, who did not tolerate the dental 
examination or who had fixed orthodontic appliance.

In order to standardize the diagnosis of HSPM, clinical training of examiners was car-
ried out in the children’s clinic of Clinic School of Dentistry (CSD) of of the State Uni-
versity of Piauí (UESPI) Campus of Parnaíba. To measure the intra and inter-examiner 
diagnostic reproducibility, 10% of the total sample was doubly verified by two examin-
ers, with the Kappa coefficient for intra and inter-examiner agreement being 0.87 and 
0.84, respectively.

Before data collection, a pilot study was carried out with 50 children from municipal 
schools who did not participate in the sample, to evaluate the methods and it was 
found that there was no need to make changes to the methodology initially proposed.
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The parents / guardian of the children answered the questionnaire to help diagnose 
hypomineraization (Figure 1), after having attended a lecture at the school on the 
topic. Using an age-compatible language, the children received an explanation of how 
the research would be conducted. In a second moment in the school environment, the 
children were examined. The children were seated in a school chair, with their head 
positioned on the examiner’s lap.

The clinical examination was carried out under natural light, in a school environment, 
by two specially calibrated examiners, previously calibrated, with the aid of a wooden 
spatula, mouth mirror and explorer probe. After cleaning and drying the teeth with 
sterile gauze, a complete inspection was performed, based on the following indices: 
non-fluorotic enamel defects in the primary dentition, according to the “Modified Index 
DDE”, assessing the coloring of the demarcated opacity ( white, yellow or brown), 
extension of defect (less than 1/3 of a tooth surface; at least 1/3 but less than 2/3; and 
at least 2/3 of the tooth surface), location (labial/buccal, lingual/palatal or occlusal), 

Figure 1. Evaluation of hypomineralization of second primary molars (HSPM).
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if there is presence of post-eruptive fracture (light, moderate or severe) and atypical 
restoration (acceptable/no acceptable) (Figure 2)11. According to the characteristics 
of the enamel defects, children were classified as having or not hypomineralization. 
Those who presented HSPM were named group 1 (G1) and those who did not present 
the lesion constituted the control group (CG) in both public (A1) and private schools 
(A2). The observations were transcribed to a standardized clinical record according to 
the established codifications.

During the examination, it was possible to identify the need to apply fluoride to min-
imize tooth sensitivity or restorative treatment in the presence of irregularities in the 
enamel structure. In such situations the children were referred to the CSD of UESPI for 
assistance and follow-up at the pediatric dentistry clinic.

The results were stored in the Excel Windows 2007 Microsoft® database and dis-
played in graphs and tables for better interpretation and discussion. With SPSS, in its 
version 25, descriptive and association statistical tests were performed, with chi 
square, in addition to comparison of means using the t test. All considering the signif-
icance level p value of 0.05.

Results
At first, we sought to know the prevalence of HSPM. Based on the total sample of 
360 children, a prevalence of 3.9% was observed, that is, 14 children, 8 of whom were 
brown, 5 white and 1 black. Of this total, 11 had lesions on two teeth, with 43% (n=6) 
of children having teeth 55 and 65 (upper deciduous second molars) affected, fol-
lowed by those with teeth 75 and 85 (lower deciduous second molars) (36%; n = 5), 
and finally, those with only tooth 65 affected (21%; n = 3).

Of the children in G1, 11 were male and 3 were female, with 6 studying in public 
schools (A1) and 8 in private schools (A2). On the other hand, those in CG, 190 were 
male and 156 female, with 171 studying in A1 and 175 in A2 (Figure 3).

According to Table 1, 9 children presented tooth 65 as the most affected by hypomin-
eralization, followed by 55 in 6 children. HSPM presented as demarcated opacity, with 
the most prevalent characteristics being the type of yellowish spot, with moderate 
post-eruptive fracture, but with atypical restorations acceptable.

Dental characteristic Code Code Code

Demarcated opacity White stain (a) Yellow stain (b) Brown stain (c)

Post-eruptive fracture Light (d) Moderate (e) Severe (f)

Atypical restoration Acceptable (g) No aceptable (h)

Figure 2. Judgment used in the diagnosis of HSPM based on severity.
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Table 1. Teeth affected and characteristics of HSPM in children.

Tooth Number of children Type of stain Post –eruptive fracture Atypical restoration

55 6 yellowish moderate acceptable

65 3 yellowish moderate acceptable

75 2 yellowish moderate acceptable

85 4 yellowish moderate acceptable

65 5 brown moderate not acceptable

65 1 white light acceptable

75 3 brown light acceptable

85 1 brown moderate not acceptable

According to the frequency distribution of the affected teeth, there was no statistically 
significant difference between them, based on the chi-square test (p> 0.05).

The t test was performed to compare the mean breastfeeding time of G1 and CG, and 
it was possible to verify that there was a statistically significant difference (t = 2.66; 
p = 0.01), with higher averages of time for the CG (13.3 months) when compared to G1 
(10.5 months). As for age, there was no difference between groups (p> 0.05). Finally, 
it is highlighted that 100% of children in G1 have tooth sensitivity.

In sequence, it was possible to observe, from Figure 4, the difference in the frequency 
of HSPM between gender and children’s school.

From the data and the statistical calculation of the chi-square, it was observed that in 
the children of the CG there were no differences, however in the children of G1 there 
was a difference regarding gender (X2 = 4.57; p <0.05), having boys showed a higher 
prevalence. Table 2 shows the distribution of the predisposing factors for children.

Figure 3. Comparison between G1 and GC regarding gender and school.
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Table 2. Distribution of the predisposing factors for children from CG and G1.

Predisposing factors/Child CG G1 Total X2

p valor

Breathing problem at birth
No 319 14 333 1.18

Yes 27 0 27 0.28

Neonatal hospitalization
No 280 11 291 0.05

Yes 66 3 69 0.83

Premature baby
No 334 14 348 0.51

Yes 12 0 12 0.48

Birth weight
< 2.5Kg 102 244 346 0.42

> 2.5Kg 3 11 14 0.52

Need for incubator
No 313 14 327 1.47

Yes 33 0 33 0.23

Born with jaundice/bluish
No 268 11 279 0.10

Yes 78 3 81 0.92

Illness in the first year of life
No 111 0 111 6.49

Yes 235 14 249 0.01*

High fever often in the first year of life
No 331 14 345 0.63

Yes 15 0 15 0.42

Antibiotic use in the first year of life
No 267 0 267 41.82

Yes 79 14 93 0.01*

Tooth sensitivity
No 345 0 345 335.03*

Yes 1 14 15 0.01*

Foot note: *p < 0,05

Figure 4. Difference in the frequency of HSPM between gender and children’s school.
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Based on Table 2, with the frequency data, followed by the chi-square test, it was 
observed in G1 that there was an association between the presence of HSPM and the 
fact that the child had some disease in the first year of life (p = 0 , 01), as well as, with 
the use of some antibiotic (p = 0.01) and sensitivity in the teeth affected by the lesion 
(p = 0.01). Table 3 shows the predisposing factors for HSPM for mothers.

Table 3. Distribution of predisposing factors for mothers of children in G1 and CG.

Predisposing factors/Mother CG G1 Total X2

p valor

Hypertension
No 312 9 321 9.36

Yes 34 5 39 0.01*

Diabetes
No 319 14 333 1.18

Yes 27 0 27 0.57

Infections during pregnancy
No 337 11 348 14.80

Yes 9 3 12 0.01*

Smoking during pregnancy
No 337 14 351 0.37

Yes 9 0 9 0.54

Alcohol consumption during pregnancy
No 343 8 351 97.33

Yes 3 6 9 0.01*

Use of medication during pregnancy
No 313 11 324 2.11

Yes 33 3 36 0.15

Type of childbirth
Normal 277 14 291 3.54

Cesarean 69 0 69 0.06

Complications during childbirth
No 322 14 326 1.04

Yes 24 0 24 0.31

Premature childbirth
No 334 14 348 0.50

Yes 12 0 12 0.48

Foot note: *p < 0,05

From Table 3, with the frequency data, followed by the chi-square test, it was pos-
sible to observe an association between the presence of HSPM in G1 and the fact 
that the mother was hypertensive (p = 0.01). That is, in five of the 14 children in G1, 
the mothers were hypertensive. In the same line of analysis, an association was 
observed between G1 and mothers who were affected by some infection during 
pregnancy (n = 3) (p = 0.01) and those who consumed alcohol during pregnancy 
(n = 6) (p = 0.01).

Discussion
Regarding the prevalence of 3.9% of HSPM in the present study, similar results were 
observed by some authors8,12 whose prevalence was 2.9%. Other authors13-16 found 
varying prevalences, since they are in accordance with population characteristics, 
methodological differences between studies, sample size and children’s age range.
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According to Elfrink et al.12 (2012) and Aine et al.17 (2000) there is a strong correlation 
between HSPM and MIH. In this research, most of the children (n=6) had their upper 
deciduous second molars affected. One study evaluated the prevalence and associa-
tion between HMI and HSPM and primary canines in Brazilian schoolchildren. It was 
found a prevalence for second molars of 6.48% and for deciduous canines 2.22%. It is 
worth mentioning that according to Sé et al.18 (2017), children with hypomineralized 
second molars and primary canines are six times more likely to develop IMH.

In view of this fact, the 14 children who presented HSPM should be monitored until 
the eruption of the first molars and permanent incisors because they are highly likely 
to present HMI, since the enamel mineralization phase of these teeth occurs in the 
same period15,19.

In this study, it was observed that in children in G1 there was a significant difference in 
terms of gender (X2 = 4.57; p <0.05), with boys having a higher prevalence of HSPM. 
Disagreeing with the studies by Kemoli20 (2008) and Jeremias et al.21 (2013) whose fre-
quency was higher in females, 76% and 62% respectively, and by Subramaniam et al.22 
(2016) who did not find a gender predilection.

The t test was performed to compare the average breastfeeding time between 
G1 and CG, verifying that there was a statistically significant difference (t = 2.66; 
p = 0.01), with higher averages of time for CG (13,28 months) when compared to G1 
(10.50 months). Paradoxically, research carried out by some authors23,24 suggested 
that children who had been exposed to dioxin through prolonged breastfeeding had 
a higher risk of developing hypomineralization.

In the survey, it was highlighted that 100% of children with hypomineralization had 
stained teeth with demarcated opacity, tooth wear with loss of enamel, increased sus-
ceptibility to caries, since all teeth were restored and tooth hypersensitivity. Accord-
ing to the literature, hypomineralization has a greater impact on the quality of life of 
affected children, whether due to pain, sensitivity to thermal stimuli or the aesthetic 
appearance of opacities in teeth25-27.

In this research it was possible to observe that the presence of hypomineralization 
was associated with the fact that the child had had a disease in the first year of life. 
According to Elfrik et al.8(2015), the first year of life is a critical period for the formation 
of the crown of permanent molars and incisors, and thus for the development of HMI. 
Infectious conditions with repeated episodes of high fever can be considered as risk 
factors for the development of hypomineralization, as well as prenatal complications, 
premature birth, childhood illnesses accompanied by high fever in the first three years 
of life, as shown by our search.

The current study showed that all children in G1 used some antibiotic, the most 
frequent of which were Amoxicillin and Azithromycin. Following the same line, 
Faustino-Silva et al.28(2020) in their research showed that there was an association 
between children with dental enamel defects (DED) and those who used antibiotics, 
with amoxicillin being the most commonly prescribed medication. A similar fact 
was observed by Wuollet et al.27 (2016) and Lopes-Fatturi et al.29 (2019) when they 
found that children with hypomineralization sought more care for infectious dis-



10

Lira et al.

eases, received more penicillin in the first year of life, or amoxicillin until the 3 years, 
than children without hypomineralization.

It was observed in this research the association between hypomineralization and the 
fact that the mother had hypertension, some infection, or consumed alcohol during 
pregnancy. Corroborating the study by Lopes-Fatturi et al.29 (2019) when they observed 
that smoking use, presence of hypertension, complications during childbirth are asso-
ciated with a higher prevalence of hypomineralized deciduous second molars (HSPM).

The causes of hypomineralization in teeth have not been fully clarified since there 
are several hypotheses such as diseases of the mother during pregnancy, premature 
birth, systemic diseases (mainly respiratory), exposure to products and medications 
that are considered to be risk factors7,30.

However, according to the literature, hypomineralization is defined as a qualitative 
enamel defect caused by a disturbance during initial calcification and / or during 
maturation, being an important risk factor for caries in hypomineralized deciduous 
and permanent molars and that the presence of HSPM can be a precursor to MIH, 
and the need for monitoring and controlling injuries is essential. It is worth men-
tioning that the absence of this defect in the primary molars does not exclude the 
appearance of MIH7,31.

In conclusion, the prevalence of HSPM in children between 2 and 6 years old was 
3.9%, with predominance in males, with tooth 65 being the most affected. HSPM pre-
sented as demarcated opacity, with the most prevalent characteristics being the type 
of yellowish spot, with moderate post-eruptive fracture and acceptable atypical res-
torations. There was an association between HSPM and infection in the first year of 
life, as well as the use of antibiotics and sensitivity in the teeth affected by the lesion. 
There was an association between HSPM and hypertension, infection and mothers’ 
alcohol use during pregnancy.
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