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Abstract

Aim: To determine the prevalence of molar incisor hypomineralization (MIH) in 11 to 12-year olds in the Trinidad and Tobago population and 
to determine if there is any association with ethnicity and gender.

Design: Cross-sectional survey.

Materials and Methods: First permanent molars and all permanent incisors were examined in 532 children comprising 317 females (58.1%) 
and 229 males (41.9%). The sample were 11-12 years olds (mean age 11.9 years) in high schools across Trinidad and Tobago. Examinations were 
conducted by one examiner. 

Results: Afro-Trinidadian subjects comprised 62% of the sample, Indo- Trinidadian subjects 22 % and Mixed ethnicity 16%. 7 out of 532 
subjects had at least one molar with hypomineralization which represents overall prevalence of 1.3%. Maxillary molars were more frequently 
hypomineralized and females showed a higher prevalence than males.

Conclusion: The prevalence of molar incisor hypomineralization in Trinidad and Tobago population was 1.3% in the 11-12 ears age group.
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Introduction
Molar incisor hypomineralization (MIH) is a developmental 

defect affecting the molars and incisors. It is defined as 
hypomineralization of systemic origin of one to four permanent 
first molars frequently associated with affected incisors and these 
molars are related to major clinical problems in severe cases [1]. 
The colour of the affected enamel is white, whitish-yellow or 
yellowish brown and the defect has usually a clear border between 
affected and sound enamel [2].Other names include idiopathic 
hypomineralization in first permanent molars, non-fluoride 
hypomineralization, cheese molar [3], condition hypomineralized 
first permanent molar [4]. A etiological associations with systemic 
conditions or environmental insults during the child’s first 3  

 
years have been implicated [5]. The teeth affected also indicate 
a systemic cause at or around the time of birth [6], however the 
aetiology remains unclear. Possible causes are asthma, pneumonia, 
upper respiratory tract infections, otitis media, antibiotics, dioxins 
in mother’s milk, tonsillitis, and tonsillectomy and exanthamatous 
fevers of childhood [6]. These lead to a disruption of ameloblastic 
activity during transitional and maturational stages of amelogenesis 
[7]. Also, maxillary first permanent molars (FPM) are more 
frequently affected by MIH than mandibular FPMs [3].

Jeremias et al. [8] explored the genetic carriage potentially 
involved in MIH development [8]. In this family-based association 
study it was reported that a susceptibility to develop MIH was 
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associated with variations in genes related to amelogenesis, 
a conclusion which agreed with a multifactorial aetiology for 
MIH. The soft porous enamel of affected teeth when subjected 
to masticatory stress leads to post-eruptive breakdown of 
enamel, making the tooth susceptible to thermal stimuli [9]. This 
susceptibility can also be due to underlying pulpal inflammation 
[10,11]. In addition, children with MIH have a higher risk for 
dental caries than children without MIH [12]. Restorative 
treatment is challenging due to difficulties in achieving adequate 
anesthesia, and because of the poor adhesion of filling materials to 
hypomineralized enamel [13,14]. The affected molars can become 
carious and require complex restorations (adhesive intra-coronal 
restorations to extra coronal restorations e.g. preformed metal 
crowns) and there may also be repeated breakdown of tooth and 
restoration[6,9]. Restorations in hypomineralized molars appear to 
fail frequently; there is little evidence-based literature to facilitate 
clinical decisions on cavity design and material choice [5].

When FPMs are severely hypomineralized, restorations may 
be impossible, and extraction must be considered [15]. However, 
early orthodontic assessment is recommended in these cases to 
assess buccal segment crowding, occlusal relationships, and the 
condition of other erupted and unerupted teeth [16]. The ideal 
time for the loss of the mandibular FPM is before the eruption of 
the second permanent molar, usually at a chronological age of 8-9 
years [17]. The second molar may erupt early and a good contact 
area relationship can eventually be established with the second 
premolar [18].

The hypotheses for this cross-sectional study are

1.	 There is a low prevalence of MIH in the Trinidad and 
Tobago 

2.	 MIH prevalence is not equal in all ethnic groups in 
Trinidad and Tobago

3.	 The is no gender predilection with MIH in Trinidad and 
Tobago

This epidemiologic survey was conducted to ascertain the 
prevalence of MIH in Trinidad and Tobago, and to determine if there 
is any association with ethnicity and gender. This baseline data, 
resources can be planned for molar incisor hypomineralization 
prevention because managing molar incisor hypomineralization 
is a challenge for paediatric dentists. This study is reported in 
accordance with STROBE guidelines.

Methods
The University of The West Indies ethics committee granted 

approval for this cross-sectional survey. The Ministry of Education 
in Trinidad and Tobago then gave approval to conduct this research 
in high schools across the country. High school Principals were then 
contacted to obtain permission to conduct the research. Consent 

forms were given out to the students in the first year of high school, 
where permission had been obtained from school principals. Only 
students from whom consent was obtained from both parent and 
child were examined.

The study population

One clinician (TH) examined the students who were selected 
from thirty out of 141 public high schools which gave permission 
to conduct the research. These schools were located across 
the twin island republic, representing both rural and urban 
populations between the periods January 2015 to April 2016. 
This epidemiological survey comprised 532 high school children 
aged 11 to 12 years. The children with generalized hypoplastic/
hypomineralized defects such as amelogenesis imperfecta and 
those suffering from any chronic illness were excluded from the 
study.

Recording Procedure

The students were examined at school in a well-lit area. The 
status of first permanent molars and all permanent incisors were 
evaluated with visual inspection with the use of a dental mirror. 
The students were seated on a chair and the molars and incisors 
were examined without drying to rule out opacities due to excessive 
drying and the size of the lesion was not taken into account. Intra-
oral photographs were taken. Children were considered to have 
MIH if one or more PFM with or without involvement of incisors 
met the diagnostic criteria.

Statistical Analysis

The data was coded, entered into a computer and analyzed using 
a statistical package (IBM SPSS Statistics for Windows, version 22 
(IBM Corp., Armonk, N.Y., USA)). The data was first checked for any 
inclusion errors. Candidates outside the age range of 11-12 years 
were removed. Descriptive analysis was undertaken. The frequency 
of MIH was calculated for the total population. Analysis of gender 
and ethnic differences were also tabulated, a value of p<0.05 was 
regarded as significant. 

Results
In total 532 children aged 11-12 years were examined. The 

sample consisted of 58.1% female and 41.9% male. 12.5% were 
aged 11 and 86.3% were aged 12. The mean age was 11.9 years. 
There were 62% Afro- Trinidadian, 22% Indo-Trinidadian and 16% 
of mixed ethnicity. Data of 532 children were analyzed to identify 
those diagnosed with MIH. Table 1 shows 7 out of 532 had at least 
one molar affected by hypomineralization which represented 
prevalence of 1.3%. Maxillary molars were the more frequently 
hypomineralization (chi squared p=0.001). 6 out of 7 of the affected 
molars were from Afro-Trinidadians but chi–square analysis 
showed these differences were not statistically significant p>0.005 
(Table 2). Looking at gender females had a higher prevalence for 
hypomineralization molars.
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Table 1: Total and individual prevalence of MIH.

  Molar Total

    MIH subject Non-MIH subject  

Gender Female 5 (71.4%) 298 303

Male 2 (28.6%) 227 229

Total   7 525 532

P value 0.436      

Table 2: Association between ethnicity and MIH.

  Molar Total

  MIH subject Non-MIH subject  

Ethnicity

Afro-Trinidadian 6 324 330

Indo-Trinidadian 0 117 117

Mixed 1 84 85

Total   7 525 532

P value 0.324

Discussion
Using G*Power [19] of determining adequacy of the sample size 

it was calculated that a 2x2 chi square with 1 degree of freedom 
and our sample of 532 achieved a power to detect a hypothetical 
medium effect (w=0.3) and found that achieved power for all chi 
squares will exceed 99.9%. This means that in the case of null 
results you can argue that either there is no effect to detect, or it 
is very small. Paediatric patients are not routinely screened for the 
presence of MIH affected molars and incisors. Researchers have 
found MIH is a common finding reported as ranging from 2.8% 
to 44% prevalence [20]. Studies from Kenya reported a 13.7% 
prevalence [21], studies from India reported 13.9%9, and studies 
from Hong Kong 2.8% [22].

The ranges in prevalence may reflect real differences between 
regions and countries. However, this could also be explained 
partly by the different ages of children at examination, different 
birth cohorts, local environmental circumstances, differences in 
diagnostic criteria and whether hypoplasia and or opacities were 
included [23]. In this study a MIH prevalence of 1.3% was found. 
Females in this study showed a slightly higher prevalence of MIH 
which is in agreement with other studies [24,25]. This difference 
was not statistically significant for molars (p>0.05). Some studies 
though do not report a gender related difference [26,27]. Afro-
Trinidadians were more likely to have PFM with MIH but the 
number of MIH cases was small and so chi-square test found no 
statistical significance between the different ethnic groups.

The prevalence in this study was low and another country with 
the low recorded prevalence is in Hong Kong, at 2.4% for a similar 
age group [22] in a retrospective study using clinical records. At the 
11 to 12-year age the molars and incisors are erupted and signs of 
MIH could be disturbed by caries and restorations since the teeth 

would have been exposed to the oral cavity long enough [23]. But the 
caries experience of 12-year olds in Trinidad and Tobago is reported 
to be a low with a DMFT of 0.61[28]. Whether extractions were due 
to MIH was unknow also the presence of atypical restorations and 
fissure sealants were not recorded so the true prevalence could 
have been underestimated. Severity of hypomineralization was not 
recorded, nevertheless this study does provide baseline data for the 
Trinidad and Tobago population which at the time of writing was 
not available in the literature.

Conclusion
a.	 This study reports low prevalence of MIH, 1.3% in children 
aged 11-12 years in Trinidad and Tobago. 

b.	 Females were more affected with MIH

c.	 There is no statistically significant difference in prevalence 
among ethnic groups

d.	 Even though MIH has a low occurrence in the pediatric 
population in Trinidad and Tobago preventative measures for 
post eruptive breakdown and caries should be looked at namely 
in the health systems in Trinidad and Tobago.
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