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ABSTRACT

Objective: To identify the clinical presentation of molar incisor hypomineralization (MIH) and
hypomineralization of second primary molars (HSPM), including the distribution patterns of presence and
severity of lesions, and to investigate the association of risk factors during the pre-and postnatal period with
the presence of lesions. Material and Methods: This cross-sectional study was conducted with 160
individuals (72 with MIH/HSPM and 88 without lesions). The symmetry analysis regarding the presence
and severity of MIH/HSPM was evaluated in pairs of homologous and opposite teeth. Sociodemographic and
medical information was obtained using a detailed questionnaire. Data were analyzed by means of chi-square
tests, Student’s t-test, and logistic regression (p<0.05). Results: Symmetry of presence and severity of
hypomineralization lesions were present in homologous permanent teeth in 53.8% and 70.5% of cases,
respectively, with statistically significant results only for the symmetrical pattern of severity of MIH lesions
in the maxillary first molars (p=0.016) and mandibular first molars (p=0.02). Otherwise, a non-symmetric
presence was statistically significant in homologous second primary molars (p=0.002) and opposite primary
and permanent teeth (p<0.001). An association between MIH/HSPM and systemic diseases during pregnancy
and children medication was found (p<0.05); however, no evidence was found between these and MIH/HSPM
severity. Conclusion: The symmetric pattern of severity of MIH lesions was statistically significant in
permanent homologous teeth. Risk factors during pre and postnatal periods may be related to MIH/HSPM,;
however, these do not seem to interact with severity.
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Introduction

The perceived increase in the prevalence of developmental defects of enamel (DDE) has prompted
research to identify possible related etiological factors and more appropriately characterize these conditions
[1,27. Molar incisor hypomineralization (MIH) is one of the most common enamel defects [3,47]. Its global
prevalence is estimated at 14.2% [5 ], and its functional and aesthetics consequences to individuals can currently
be considered an important oral health problem [67.

MIH is defined as a qualitative developmental enamel defect affecting at least one permanent molar but
may also affect permanent incisors [17]. Similar hypomineralized lesions have been identified in primary teeth,
known as hypomineralized second primary molars (HSPM) [77]. Depending on the severity, the affected teeth
are characterized by demarcated opacities varying from white/yellowish to brown color and post-eruptive
enamel breakdown [87]. Another reported characteristic of MIH is the asymmetric distribution of lesions
regarding presence and phenotypes (color of the opacities), corresponding to different degrees of severity [97].

Theories on the occurrence of the different clinical phenotypes are related to gene expression and/or
environmental factors [107]. There is already some evidence indicating that polymorphisms in genes involved in
enamel formation are implicated in the occurrence of MIH [117]. Environmental factors have also been related
to the etiology of MIH, such as the use of medication and severe infections in the pre/perinatal or childhood
period [12,187. Thus, it is important to explore further associations of possible etiological factors related to MIH
since this information may help to understand the clinical characteristics and distribution of affected teeth.

Therefore, the aims of this study were to identify the clinical presentation of MIH and HSPM, including
the location and severity of lesions and to investigate the association of risk factors during pre- and postnatal

period with presence of lesions.

Material and Methods
This study was reported according to the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines [[14].

Study Design
This cross-sectional study was approved by the local Research Ethics Committee (Protocol no.
1.130.448). The caregivers and the participants received information regarding the purpose of the study and

provided written informed consent.

Setting

The sample was gathered between July 2015 and September 2019. Individuals aged 7-14 years old,
living in the urban area of the city of Rio de Janeiro, Brazil, who were referred for dental care at the Pediatric
Dental Clinic of the Federal University of Rio de Janeiro were selected. The data were collected from the dental

files from July 2020 to December 2020.

Participants and Sample Size

The inclusion criteria were individuals aged between 7-14 years old, presenting for dental examination
with the four erupted first permanent molars (FPMs). Participants were divided in “case group”, for those
showing at least one FPM or second primary molar affected by MIH/HSPM or included in the “control group”

if no signs of MIH/HSPM were noted. The exclusion criteria were medically compromised individuals, those
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presenting with syndromes, other enamel defects (such as fluorosis, amelogenesis imperfecta and hypoplasia),
those undergoing orthodontic treatment (with banded first permanent molars) and those whose caregivers could
not provide information on the prenatal and postnatal period until the first four years of the child’s life.

As a service evaluation, this study included all records of patients seen at the university pediatric
dentistry service during the selected time period, using a convenience sampling approach. Initially, 407 records
of children and adolescents, with complete information were selected. With the application of the inclusion
criteria, a total of 160 individuals between 7 and 14 years of age were selected (72 for the case group and 88 for

the control group), as seen in Figure 1.

During the four years period, 860 children and
adolescents aged 3-14 years were examined for a
first time

453 excluded:

<7 years old

Eligibility criteria applied to 407 children and
adolescents between 7-14 years

72 children and 88 children and
adolescents diagnosed adolescents without
with MIH/HSPM MIH/HSPM

Sample total (n=160)

Figure 1. Flowchart of study participants.

Calibration

A calibration exercise was carried out in two stages, including theoretical and practical activities to
assess intra and inter-examiner reliability for the diagnosis of MIH/HSPM. The theoretical step consisted of
discussing the clinical characteristics and the differential diagnosis between the different enamel defects and
sound teeth. The practical step was performed with 27 clinical images of enamel defects, including fluorosis,
hypoplasia, amelogenesis imperfecta, MIH and HSPM with different locations, discoloration, and severity of
breakdown. The main investigator (F.M.F.) examined these images independently and after one week of the first

examination. The intra-examiner and inter-examiner kappa reached were 0.90 and 0.84, respectively.

Outcome Variables

The clinical examination was conducted by a calibrated pediatric dentist (F.M.F), with the child
positioned in the dental chair and facing the examiner, using artificial lighting (Olsen, Palhoga, Santa Catarina).
The examination involved the use of a dental mirror (Golgran Indidstria e Comércio de Instrumental

Odontolégico, Sdo Caetano do Sul, SP, Brazil) and WHO probe (Trinity Ind. e Com. Ltda., Sdo Paulo, SP, Brazil),
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along with sterile gauze (Dental Cremer Produtos Odontolégicos, Blumenau, SC, Brazil). Prior to the
examination, prophylaxis was performed using a pumice stone (Biodinamica, Ibipord, PR, Brazil) and a Robinson
brush (Preven Ind. e Com. de Produto Odontolégicos, Guapirama, PR, Brazil). In cases where no symptoms of
sensitivity were present, compressed air (Olsen, Palhoga, SC, Brazil) was used to dry the tooth surfaces. The
diagnosis of MIH/HSPM was based on the criteria established by the European Academy of Paediatric Dentistry
[87. In brief, all present teeth were examined and those presenting demarcated opacities, post-eruptive enamel
breakdown, atypical restorations, atypical dental caries or were extracted due to MIH/HSPM were reported.
The severity of the lesions was considered as mild when the tooth presented demarcated opacities = 1.0mm,
without enamel breakdown or severe, if the tooth showed enamel breakdown, atypical dental caries, or

restorations (Figure 2). Demarcated opacities < 1.0mm were not included in the study.

5 Yz
Figure 2. First permanent molars showing mild (A) and severe (B) molar incisor hypomineralization.

For the analysis of symmetry of presence and severity of MIH, six pairs of homologous permanent teeth
were evaluated in each patient: maxillary first permanent molars (16 and 26), mandibular first permanent molars
(36 and 46), maxillary central permanent incisors (11 and 21), mandibular central permanent incisors (31 and
41), maxillary lateral permanent incisors (12 and 22), and mandibular lateral permanent incisor (32 and 42).
When the participant was in the mixed dentition, two pairs of teeth were also evaluated for the presence of
HSPM: maxillary primary second molars (55 and 65) and mandibular primary second molars (75 and 85). The
same was performed for evaluation of opposite teeth: maxillary and mandibular first permanent molars (16 and
46; 26 and 36), maxillary and mandibular permanent central incisors (11 and 41; 21 and 31), maxillary and
mandibular permanent lateral incisors (12 and 42; 22 and 42) and maxillary and mandibular second primary
molars (55 and 85; 65 and 75).

For each pair of evaluated teeth, the symmetry of presence was first determined (yes/no). If the
symmetry of presence was detected, the symmetry of severity was then investigated (yes — both teeth showing
the same severity; no — each tooth showing a different degree of severity). Pairs of teeth without MIH/HSPM

were not included in this analysis.

Collection of Medical History

General health data were collected for both groups using a structured questionnaire formulated by the
authors through an interview with the patient's mother. This questionnaire included sociodemographic data and
possible risk factors during the patient’s prenatal and postnatal periods. Prenatal factors included information
on the mother’s health during pregnancy (presence of diabetes and hypertension), medications taken, and

complications during childbirth (premature birth and hypoxia). Postnatal factors included history of
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hospitalization, medications taken up to four years of age (antibiotic, corticoid and/ or other medications),

records of severe infections, fever, and breathing problems (asthma, bronchitis, or pneumonia).

Statistical Analysis

The data were organized in Excel® (Microsoft Corporation, Redmond, Washington) and analyzed using
the software SPSS (Statistical Package for Social Science for Windows, version 21.0, SPSS Inc., Chicago, Illinois).
The chi-square test and student’s t-test were used to compare groups in relation to the sociodemographic data
(p<0.05). Descriptive statistics was carried out to observe the frequency of aftected teeth by MIH/HSPM. The
chi-square test was used to assess the association of symmetry for the presence and severity of MIH/HSPM
lesion for each homologous and opposite pair of teeth (p<0.05). Finally, bivariate logistic regression and odds
ratio were performed to assess the chances between the variables (risk factors during pregnancy period and child
up to four years of life) in relation to the groups (with and without MIH/HSPM) (p<0.05). The backward
stepwise procedure was used to include or exclude variables in the fitting of models in logistic regression
analyses. In addition, the chi-square test also assessed the association between risk factors and MIH/HSPM
severity (p<0.05).

A power calculation was obtained for the case-control comparisons using a value of 0.4 (40%) of
exposure in the control group, a 0.35 (35%) relative risk of disease associated with exposure, alfa value of 5% and

a minimal sample of 72 individuals, with a resulting power of 0.8.

Results
The final sample consisted of 160 individuals, divided into case (n=72) and control group (n=88) (Figure
1). The overall prevalence of MIH/HSPM in the population evaluated in this study was 17.7%. There was no

association and statistical significance between the groups in relation to demographic characteristics (Table 1).

Table 1. Characteristics of the sample.

Variables Case Group Control Group Total p-value
N (%) N (%) N (%)
Gender
Male 39 (54.8) 49 (55.7) 88 (55.0) 0.874%
Female 33 (45.2) 39 (44.3) 72 (45.0)
Total 72 (100.0) 88 (100.0) 160 (100.0)
Mean Age (SD) 10.8 (+1.8) 9.9 (£1.5) 10.1 (+1.6) 0.601%*
Ethnicity
‘White 23 (26.1) 22 (30.6) 45 (28.1) 0.707*
Mixed Background 51(58.1) 13 (18.1) 88 (55)
Black 14(15.9) 37 (51.4) 27 (16.9)
CCEB»
High 4(5.6) 5(5.7) 9 (5.6) 0.999%
Middle Income 63 (87.5) 77 (87.5) 140 (87.5)
Low Income 5(6.9) 6 (6.8) 11 (6.9)

*Chi-square test; **Student’s t-test; 2Family income was obtained by the Brazilian Economic Classification Criteria (Critério de Classificagio
Econémica Brasil— CCEB).
Distribution of MIH/HSPM Lesions

From the 72 patients of the MIH/HSPM case group, 1.840 teeth were examined. Of these, 30 (1.63%)
were primary teeth diagnosed with HSPM and 311 (16.9%) were permanent teeth with MIH. Most affected teeth

were the maxillary and mandibular first permanent molars (n=188; 60.5%) followed by the maxillary central
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incisors (n=49; 15.8%). Considering the severity of MIH/HSPM lesions, 76.2% (n = 260) of teeth were mildly
affected (Table 2).

Table 2. Distribution of teeth with MIH/HSPM by dentition, groups of teeth and frequency of severity.

Severity
Dentition Groups of Teeth Affected Teeth Mild Severe
N (%) N (%) N (%)
Primary Maxillary Second Molars 18 (60.0) 12 (60.0) 6 (60.0)
Maxillary Canine 1(8.3) 1(5.0) -
Mandibular Canine 1(8.9) 1(5.0) -
Mandibular Second Molars 10 (33.4) 6 (80.0) 4 (40.0)
Total Primary Teeth Affected 30 (8.8) 20 (66.7) 10 (33.3)
Permanent Maxillary Second Molar 1(0.33) 1(0.42) -
Maxillary First Molars 94 (30.2) 66 (27.5) 28 (39.5)
Maxillary Second Premolar 1(0.33) 1(0.42) -
Maxillary Canine 3 (0.97) 2 (0.83) 1(1.4)
Maxillary Lateral Incisor 19 (6.3) 18 (7.5) 1(1.4)
Maxillary Central Incisors 49 (15.7) 45 (18.8) 4 (5.6)
Mandibular Central Incisors 25 (8.0) 25 (10.1) -
Mandibular Lateral Incisor 22 (7.0) 22 (9.2) -
Mandibular Canine 3(0.97) 2 (0.83) 1(1.4)
Mandibular First Molars 94 (30.2) 58 (24.3) 36 (50.7)
Total Permanent Teeth 311 (91.2) 240 (77.2) 71 (22.8)
Total 341 (100.0) 260 (76.2) 81 (23.8)

Regarding the distribution of MIH lesions in each dental arch (Table 8), from the 197 pairs of
homologous permanent teeth evaluated, no statistically significant difference was seen regarding symmetry of
occurrence of MIH lesions, with 53.8% of pairs showing symmetry and 46.2% with asymmetric lesion presence.
Symmetry of lesion severity between pairs of homologous permanent teeth was statistically significantly higher
for mandibular first permanent molars and maxillary first permanent molars compared to the other tooth groups
(p<0.05). For the primary dentition, asymmetric presence of hypomineralization lesions was identified in
homologous second primary molars (p=0.002) (Table 3).

There was a clear tendency for asymmetric presence of lesions among pairs of opposite teeth (n=233
pairs; 75.6% asymmetric presence), especially for anterior teeth (p<0.05). For posterior opposite teeth,
asymmetric presence of lesions was also identified, although associations were only disclosed for the comparison
between primary teeth (65 versus 75). No statistically significant tendency of symmetry was seen regarding the

severity of the lesions in pairs of opposite teeth presenting MIH/HSPM (p=0.05) (Table 4).

Association Between Risk Factors and the Presence and Severity of MIH/HSPM

The presence of MIH/HSPM was associated with some risk factors during the prenatal period,
including systemic disease during pregnancy (OR=2.43; 95% CI=1.60-5.10, p=0.019) and complications during
childbirth (OR=4.20; 95% CI=1.29-13.65, p=0.017) and in the postnatal period, including medication taken in
childhood up to four years of age (OR=3.26; 95% CI 1.52-6.97, p=0.002) and systemic diseases (OR=3.04; 95%
CI=1.16-7.97, p=0.017). After adjusting the model for risk factors, only a few variables remained associated with
MIH/HSPM (p< 0.05) (Table 5). In addition, risk factors were not associated with the degree of severity of
MIH/HSPM (Table 6).
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Table 3. Distribution of pairs of homologous teeth according to symmetry of MIH/HSPM presence and severity.

Presence of MIH/HSPM Lesions Severity of MIH/HSPM Lesions
Type of Teeth Asymmetry!  Symmetry! Total Pairs of Teeth p-value* Asymmetry? Symmetry? Total Pairs of Teeth p-value*
N (%) N (%) N (%) N (%) Mild +Mild Severe+Severe N (%)
N (%) N (%)
Permanent Teeth
11 versus 21 15 (46.8) 17 (53.2) 32 (100.0) 0.724 5 (29.5) 11 (64.7) 1(5.9) 17 (100.0) 0.090
12 versus 22 9 (64.3) 5 (35.7) 14 (100.0) 0.295 1 (20.0) 4 (80.0) = 5 (100.0) -
16 versus 26 26 (43.4) 34 (56.6) 60 (100.0) 0.304 10 (29.5) 21 (61.8) 3 (8.8) 34 (100.0) 0.016
81 versus 41 11 (61.1) 7 (38.9) 18 (100.0) 0.346 1 (42.8) 6 (57.2) = 7 (100.0) 0.254
32 versus 42 8 (58.3) 7 (46.7) 15 (100.0) 0.796 1(57.2) 3 (42.8) - 7 (100.0) 0.705
86 versus 46 22 (87.9) 36 (62.1) 58 (100.0) 0.066 11 (30.6) 19 (52.8) 6 (16.7) 36 (100.0) 0.020
Total Permanent Teeth 91(46.2) 106 (53.8) 197 (100.0) 0.285 31 (29.5) 64 (61.0) 10 (9.5) 105 (100.0) 0.006
Primary Teeth
55 versus 65 16 (88.8) 2 (11.2) 18 (100.0) 0.005 - 2 (100.0) - 2 (100.0) -
75 versus 85 8 (80.0) 2 (20.0) 10 (100.0) 0.058 2 (100.0) = = 2 (100.0) -
Total Primary Teeth 24 (85.7) 4 (14.2) 28 (100.0) 0.002 2 (50.0) 2 (50.0) - 4(100.0) -

'Symmetry = Presence of MIH/HSPM lesion in both teeth of homologous pair; 'Asymmetry = Presence of MIH/HSPM lesion in only one teeth of homologous pair; 2Symmetry = Presence of MIH/HSPM lesion in
homologous teeth with the same degree of severity; 2Asymmetry = Presence of MIH/HSPM lesion in homologous teeth with different degree of severity; *Chi-square test.

Table 4. Distribution of pairs of opposite teeth according to symmetry of MIH/HSPM presence and severity.

Presence of MIH/HSPM Lesions Presence and Severity of MIH/HSPM Lesions
Type of Teeth Asymmetry! Symmetry! Total Pairs of Teeth  p-value* Asymmetry?2 Symmetry? Total Pairs of Teeth p-value*
N (%) N (%) N (%) N (%) Mild +Mild Severe+Severe N (%)
N (%) N (%)
Permanent Teeth

11 versus 41 20 (74.1) 7(25.9) 27 (100.0) 0.012 — 7 7 (100.0) —
21 versus 81 26 (81.2) 6 (18.8) 32 (100.0) <0.001 - 6 — 6 (100.0) —
12 versus 42 13 (81.2) 3 (18.8) 16 (100.0) 0.008 - 3 3 (100.0) -
22 versus 32 13 (81.2) 3 (18.8) 16 (100.0) 0.012 - 3 — 3 (100.0) —
16 versus 46 41 (59.4) 28 (40.6) 70 (100.0) 0.151 9 (32.1) 15 (53.6) 4 (14.3) 28 (100.0) 0.059
26 versus 36 34 (59.6) 23 (40.4) 57 (100.0) 0.145 9 (39.1) 9 (39.1) 5 (22.8) 23 (100.0) 0.221

Total Permanent Teeth 219 (75.7) 70 (24.8) 289 (100.0) <0.001 18 (85.2) 24 (47) 9 (17.6) 51 (100.0) >0.05
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Primary Teeth
55 versus 85 8 (66.6) 4(33.4) 12 (100.0) 0.248 2 (50.0) 2 (50.0) - 4 (100.0) -
65 versus 15 6 (85.7) 1(14.3) 7 (100.0) 0.04:4 - 1 (100.0) - 1 (100.0) -
Total Primary Teeth 14 (73.6) 5 (26.4) 19 (100.0) <0.001 2 (40.0) 3 (60.0) - 5 (10.00) -

'Symmetry = Presence of MIH/HSPM lesion in both teeth of opposite pair; Asymmetry = Presence of MIH/HSPM lesion in only one teeth of opposite pair; 2Symmetry = Presence of MIH/HSPM lesion in opposite
teeth with the same degree of severity; 2Asymmetry = Presence of MIH/HSPM lesion in opposite teeth with different degree of severity.; *Chi-square test.

Table 5. Interaction between risks factors and presence of MIH/HSPM during in the prenatal and postnatal period (n=160).

MIH/HSPM
Variables Absence Presence Crude OR (95% CI) p-value*  Adjusted OR (95% CI) p-value**
N (%) N (%)

Prenatal Characteristic
Systemic Diseases

No 73 (60.3) 48 (39.7)

Yes 15 (38.5) 24 (61.5) 2.43 (1.60 - 5.10) 0.019 2.17 (1.08- 4.67) 0.048
Medication Taken

No 74 (59.2) 51 (40.8)

Yes 14 (40.0) 21 (60.0) 2.17 (1.01 - 4.67) 0.046 SEED —
Complications During Childbirth

No 84(58.3) 60 (41.7)

Yes 4(25.0) 12 (75.0) 4.20 (1.29-13.65) 0.017 2.58 (0.72- 9.24) 0.144
Postnatal Characteristics
History of Hospitalization up to 4 Years of Age

No 84(57.1) 63 (42.9)

Yes 4(30.8) 9 (69.2) 3.0 (0.98-1.13) 0.078 Hokk -
Medication Taken in Early Childhood (Until 4 Years)

No 75 (62.0) 46 (38.0)

Yes 13 (33.3 26 (66.7) 3.26 (1.52- 6.97) 0.002 2.36 (1.08 — 5.41) 0.042
Systemic Diseases (Until 4 Years)

No 81 (58.7) 57 (41.8)

Yes 7(31.8) 15 (68.2) 3.04 (1.16- 7.94) 0.017 Hkk -

*p-value in bivariate regression analysis p<0.05; **p-value in backward stepwise adjusted model regression analysis p<0.05; ***Variables not included in adjusted analysis.
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Table 6. Relationship between MIH/HSPM severity and risk factors during pre and postnatal period
(n=72).

Variables Mild Severe p-value*
N (%) N (%)

Prenatal Characteristics
Systemic Diseases During Gestational Period

No 25 (52.1) 23 (47.9) 0.867
Yes 18 (61.9) 11 (45.8)

Medication Taken Period Gestational Period
No 25 (49.0) 26 (51.0) 0.320
Yes 13 (61.9) 8(88.1)

Complications During Childbirth 0.854
No 30 (50.0) 30 (50.0)
Yes 8 (66.7) 4(33.8)

Postnatal Characteristics

History of Hospitalization up to 4 Years of Age 0.592
Yes 34 (54.0) 29 (46.0)
No 4 (44.4) 5(55.6)

Medication Taken in Early Childhood (Until 4 Years)
No 24 (52.2) 29 (47.8) 0.891
Yes 14 (53.8) 12 (46.2)

Systemic Diseases (Until 4 Years)
No 15 (57.7) 11 (42.3) 0.530
Yes 23 (50.0) 23 (50.0)

*Chi-square test.

Discussion

Some of the most recently studied topics on MIH have been the pattern of distribution of lesion severity
among the dentition and the possible associated etiologic factors [15]. Our study focused on the clinical
characteristics and distribution of teeth affected by hypomineralization defects and the possible association of
environmental factors occurring during the prenatal and postnatal periods with its presence. Regarding lesion
presence and distribution, the present study agrees with the literature, which reports that the majority of
hypomineralization lesions are present in the maxillary arch [16,17].

An interesting observation in the present work was that hypomineralization lesions were not limited to
FPMs, permanent incisors and primary second molars, with lesions also present in other groups of teeth, such
as permanent canines, second premolars and second molars, albeit with lower prevalence, in accordance with
other observations [187. On the other hand, our sample consisted of individuals with an average age of 10 years,
which may explain the lower prevalence of MIH in canines and permanent second molars, since complete
eruption of these teeth usually occurs after 10 years of age.

MIH is cited, in most of the studies as an asymmetric defect, since the same patient may present the
condition in different teeth with varying severity and this has been influenced by gene expression and/or
environmental factors [107]. In fact, MIH may present variable clinical presentations in relation to number of
affected surfaces, color, and loss of structure [197]. Biondi et al. [97 reported 49.9% of permanent homologous
teeth with symmetry of presence (both teeth in a pair showing lesions) and from these, 82.6% showed similar
severity. The present study has shown similar results, with 53.8% of pairs of homologous permanent teeth
showing symmetry for presence, especially among the first permanent molars and 70.5% showing similar
severity. An additional point of our study was the analysis between pairs of opposite teeth, which showed only

higher prevalence of symmetric lesions among anterior teeth.
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Regarding severity, most affected teeth in our study showed mild lesions (260; 76.2%). In fact, it has
been observed that lesion severity increases with patient’s age (207 in association with decreased mechanical
properties of MIH affected teeth, resulting in post-eruptive enamel breakdown over time [87]. Regarding the
distribution of lesion severity in the present study, most lesions were also symmetric, both for homologous
(70.5%) and opposite permanent teeth (64.6%), but these results should be analyzed in view of the dichotomous
diagnostic criteria used in this study, which used only mild (demarcated opacity) or severe (loss of structure,
atypical restorations, and dental caries) classification. Data such as color and numbers of surfaces affected by
MIH/HSPM, were not included in the classification of severity.

The literature reports no association between the prevalence of enamel hypomineralization and sex
[8,217] or socioeconomic condition [227]. These data are in line with the results of this study, although most
individuals with MIH belonged to the middle socioeconomic group. Some studies suggested an association of
MIH presence with socioeconomic status, especially in families considered middle and high-income [23,247].
Considering ethnicity and MIH, no association was found in the present study. Future multicenter studies should
be undertaken to unveil potential differences between such genetically heterogeneous populations.

MIH has been recently considered a multifactorial disease [17. Risk factors such as use of medication
and occurrence of systemic diseases during pregnancy and in the first years of life have been associated with this
condition [12,187]. A recent systematic found similar results (257, although it reported that peri- and postnatal
etiological factors are more likely to increase the odds of causing MIH than prenatal factors. In addition, more
recently, a potential interaction between genes and environmental factors related to enamel development defects
has also been reported, mainly as medication use in the first three years of life [26,277. In fact, in this study, we
found a significant association with using medications in a child's first four years of life and presence of MIH.

Regarding the degree of severity, there was no association between risk factors during pre and postnatal
period with severity of MIH lesions. This could be attributed to the fact that the severity of MIH/HSPM lesions
is also probably related to genetic influences, resulting in the different phenotypes such as lesion color, structure
loss and groups of affected teeth [107. Thus, future research should consider investigating the potential impact
of genetic-environmental interactions on both the development and severity of MIH.

A larger sample size could have enabled definitive comparisons of the association between pre- and
postnatal risk factors and the presence of MIH. Therefore, the results of this study should be only considered as
pathways for further investigations. Other limitations of the present study include the use of a restrictive
dichotomous severity variable and the common memory bias observed in retrospective studies. Finally, a
significant part of the enrolled patients received treatment at a university clinic and were referred for this specific
condition, what could bring some selection bias. On the other hand, this study used a detailed and validated
clinical criterion, employed by an experienced pediatric dentist and included mothers as the main source of the

medical history data, increasing the confidence of the obtained results.

Conclusion

No clear preference for presence of symmetric/asymmetric lesion presence in pairs of homologous teeth
were observed. In opposite tooth pairs, a tendency for asymmetric lesion presence were found, especially in
anterior teeth. Regarding the severity of lesions, a tendency for symmetric distribution was observed in all tooth
pairs studied. In addition, the study concluded that risk factors during the pre and postnatal periods may be
related to the development presence of MIH/ HSPM; however, it was not possible to identify interactions of

these factors with the severity of this condition.
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