
© 2016 Contemporary Clinical Dentistry | Published by Wolters Kluwer - Medknow11

Prevalence of molar incisor hypomineralization in 7–9‑year‑old children of 
Bengaluru City, India
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Abstract
Background: Molar incisor hypomineralization (MIH) is a developmental defect. The prevalence of MIH ranges widely from 
2.4% to 40.2%. Aim: This study was under taken to determine the prevalence of MIH in 7–9‑year‑old children of Bengaluru 
City, India. Materials and Methods: A cross‑sectional epidemiological study was conducted in a representative sample of 2500 
school children aged 7–9 years of Bengaluru, India. Oral examination was carried out by a single trained calibrated examiner 
under natural daylight. Results: Twelve children (0.48%) were diagnosed with MIH. A total of 68 teeth were observed with MIH. 
All four first permanent molars were affected in 50% of children. In the molar group, mandibular molars (29.41%) were more 
frequently affected than maxillary molars (27.94%). Conclusion: The prevalence of MIH in 7–9‑year‑old children of Bengaluru 
was 0.48%, with no gender predilection.
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Introduction

Molar incisor hypomineralization (MIH) is the result of a variety 
of environmental factors affecting the developing enamel, 
with an underlying genetic predisposition.[1] Occurrence of 
disturbed ameloblast function in the later mineralization 
phase of amelogenesis results in defective enamel with a 
significantly increased protein content.[2] Due to the varied 
pattern exhibited by affected molars and incisors, the causative 
disturbances could take place between the end of the second 
gestational trimester and up to the age of 4 years.[3]

Various terms have been used to refer to hypomineralized 
molars, such as nonfluoride enamel opacities, internal enamel 
hypoplasia, nonendemic mottling of enamel, opaque spots, 
idiopathic enamel opacities, enamel opacities, and cheese 
molars. It was in 2001 that Weerheijm et al. coined the term 
MIH.[4]

Clinically hypomineralization can be seen as an abnormality 
in the translucency of enamel. The enamel of MIH molars 
looks soft and porous and has the appearance of discolored 
chalk or old Dutch cheese. Demarcated opacities of a different 
color, that is, opacities with a clear and distinct border can 
be seen adjacent to enamel.[5] MIH is related to unexpected 
rapid caries development in the erupting first permanent 
molars. During brushing, children experience pain and 
hypersensitivity even when the enamel is intact.[5]

Many risk factors have been related to MIH including problems 
during gestation, preterm delivery, cyanosis, diseases of early 
childhood such as chickenpox, otitis media, urinary tract 
infections, tonsillitis, high fever, gastrointestinal disorders 
and frequent use of antibiotics.[6‑10] These conditions probably 
cause an alteration in the calcium‑phosphate balance or 
insufficient oxygen supply to ameloblasts leading to enamel 
defects.[6]

Worldwide prevalence of MIH shows a wide variation 
ranging from 2.4% to 40%.[6‑10] This is because of differences 
in the criteria used to diagnose MIH in earlier studies.[6,7,11] 
Many prevalence studies on MIH have been carried out in 
European countries.[4‑7] There is not much published data on 
MIH in India.[9,10,12] In national epidemiological surveys on the 
prevalence of dental caries in India, children are not routinely 
examined for the presence of MIH. This study was under 
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taken to determine the prevalence of MIH in 7–9‑year‑old 
children of Bengaluru City and to evaluate its association 
with childhood illness and usage of drugs.

Materials and Methods

A cross‑sectional epidemiological study was conducted on a 
random sample of 2500 normal ‑healthy school children aged 
between 7 and 9 years, in Bengaluru, India. The sample size 
was calculated according to the WHO guidelines at 95% of 
confidence level with a relative precision (α) of 5%.[13]

Ethical clearance to conduct the study was obtained from 
the institutional review board. Prior to the commencement 
of the study, a list of all schools in Bengaluru  (urban) was 
obtained from the deputy director of public instruction office. 
The city was divided geographically into five different zones: 
North, South, East, West and Central. Random selections of 
six schools, both private and public, from each of these five 
zones of Bengaluru were selected. Permission was taken from 
the school authorities to carry out an oral examination of the 
children. The nature of the study was explained to parents, 
and their written consent was taken for participation in the 
study. Children wearing fixed appliances, which interfere with 
evaluation of index teeth, were excluded.

The oral examination was carried out by a single trained 
calibrated examiner under natural daylight with sterilized 
disposable mouth mirror and blunt probe. An average of 
fifty children was examined per day. MIH was diagnosed 
using criteria given by Weerheijm et al.[8] Every surface of the 
incisors and permanent first molar were examined and the 
relevant diagnostic code was recorded on the odontogram. 
A questionnaire was given only to parents of children with 
MIH in order to record medical history of the mother during 
the pregnancy, childbirth, and infancy.

Ten percent of children were re‑examined after 1  month 
by the same investigator. The resulting weighted Cohen’s 
Kappa coefficient was 0.95, indicating a very high level 
of agreement. Data obtained were subjected to statistical 
analysis using Statistical Package for the Social Sciences 
(SPSS 20.0 version, Delaware, Chicago, IL, USA) . Means 
were compared using Student’s t‑test and ANOVA, and the 
Chi‑square test was used for proportion comparison. The 
significance level was considered as P ≤ 0.05.

Results

The distribution of children is given in Table  1. Twelve 
children  (0.48%) presented with MIH. In total, 29 incisors 
and 39 molars were affected. A higher number of maxillary 
incisors (16) were involved [Table 2]. A higher number (40) of 
children presented only with molar hypomineralization (MH). 
Six children had all 4 first permanent molars affected with 

hypomaturation [Table 3]. There were more number of molars 
affected in the mandibular arch (55%) [Table 4]. A significant 
association was observed between childhood illness and 
MIH (P ≤ 0.05) [Table 5].

Discussion

Enamel defects are alterations that can affect a single 
tooth or group of similar teeth [Figures 1-3]. This anomaly 
can involve only the primary or permanent teeth, or 
even both dentitions. Any systemic, local, or genetic 
factor that can cause an imbalance during the maturation 
phase of amelogenesis results in hypomineralization.[14] 

Table 1: Percentage of children with molar incisor 
hypomineralization and molar hypomineralization

Males 
n (%)

Females 
n (%)

Total 
n (%)

Number of children 
examined

1396 (55.84) 1104 (44.16) 2500 (100)

Number of children 
with molar incisor 
hypomineralization

5 (0.2) 7 (0.28) 12 (0.48)

Number of children with 
molar hypomineralization 
(without incisors)

19 (0.76) 21 (0.84) 40 (1.6)

Table 2: Distribution of molars and incisors affected with 
molar incisor hypomineralization

Affected 
jaw

Maxilla n (%) Mandible n (%)

Incisors Molars Incisors Molars

Left 8 (11.76) 9 (13.23) 7 (10.29) 10 (14.70)

Right 8 (11.76) 10 (14.70) 6 (8.82) 10 (14.70)

Total 16 (23.52) 19 (27.94) 13 (19.11) 20 (29.41)

Table 3: Percentage distribution of children according to 
frequency of hypomineralization

Number of 
incisors 
affected

Number of children with affected 
molars n (%) Total 

n (%)One 
molar

Two 
molars

Three 
molars

Four 
molars

Zero 22 (42.30) 18 (34.61) 0 0 40 (76.92)

One 0 2 (3.84) 0 2 (3.84) 4 (7.69)

Two 0 0 2 (3.84) 1 (1.92) 3 (5.76)

Three 0 1 (1.92) 0 0 1 (1.92)

Four 0 0 1 (1.92) 3 (5.76) 4 (7.69)

Five 0 0 0 0 0

Six 0 0 0 0 0

Seven 0 0 0 0 0

Eight 0 0 0 0 0

Total 22 (42.30) 21 (40.38) 3 (5.76) 6 (11.53) 52
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Hypomineralization is a qualitative defect visually identified 
as an anomaly of enamel translucency, also called enamel 
opacity [Figures 1 and 2].[15]

Enamel of the MIH affected molars is intact at the stage of 
tooth eruption but structurally it is soft and porous. Often it 
breaks down immediately after eruption, leaving unprotected 
dentin exposed to the oral environment and leading to rapid 
caries development [Figures 4-5]. MIH leads to a number of 
problems like poor esthetics, food retention in the defective 
enamel area, and higher sensitivity of the exposed dentine. 
Therefore, the presence of MIH requires dentists to identify 
this problem at the earliest.[1]

Epidemiological studies from the late 1970s until date have 
been largely conducted in countries in Europe. Very few studies 
have been published on the prevalence of MIH in Asia, with the 
prevalence of 2.8% in Hong Kong Chinese children[16] and 12.7% 
in Iranian children.[17] India, with a population of 1.21 billion 
people, has more than 35% of the population below the age 
of 15 years.[18] However, there have been no reports on the 
prevalence of MIH in Indian children in the last two decades.

Children of 7–9  years were selected because all four first 
permanent molars and incisors would have erupted into 

Figure 1: Molar incisor hypomineralization-demarcated opacity 
in relation to incisors

Figure 2: Molar incisor hypomineralization- showing incisors 
with demarcated opacities

Figure 3: Molar incisor hypomineralization-posteruptive enamel 
breakdown in relation to incisors

Figure 4: Molar incisor hypomineralization-demarcated opacity 
involving first permanent molar

Table 4: Distribution of first permanent molars affected 
with hypomineralization

Molars Maxilla 
n (%)

Mandible 
n (%)

Total 
n (%)

Left side molars 14 (24.13) 13 (22.41) 27 (46.55)

Right side molars 12 (20.68) 19 (32.75) 31 (53.44)

Total 26 (44.82) 32 (55.17)

Table 5: Association of childhood illness and use of 
drugs with molar incisor hypomineralization
Associated risk 
factors

Number of 
children Percentage P

Childhood illness 
(chickenpox/pneumonia)

8 66.66 0.0131*

Antibiotics 2 16.66
*P≤0.05 is significant
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the oral cavity. At an older age, there would be a risk of 
posteruptive enamel breakdown and caries initiation.

There has been a great variation in the worldwide prevalence 
of MIH.[5,7,16,19‑21] Two Indian studies have reported the 
prevalence of MIH to be 9.3% in Gujarat[12] and 6.31% in 
Chandigarh.[9] The prevalence of MIH in our study was found 
to be lower probably due to strict adherence to the criteria 
given by the European Archives of Paediatric Dentistry[8] 
while recording MIH. The inclusion of older children in the 
study group could result in higher prevalence figures.[16,21,22]

As with earlier reports[16,23] on MIH, gender predilection was 
evident in this study. In accordance with certain studies,[10,19,24] 
a higher prevalence of MH  (1.6%) over MIH  (0.48%) was 
observed. Other studies have shown contradictory 
findings.[9,12,22] In the present study, mandibular molars were 
more affected than maxillary molars. It could be due to earlier 
eruption of mandibular molars.[25]

MIH is the result of a variety of environmental factors 
acting systemically during prenatal, perinatal periods and 
during childhood.[1] Though several risk factors have been 
associated with the cause of MIH, the etiology has not been 
understood fully yet. Factors that cause an alteration in the 
calcium‑phosphate balance or insufficient oxygen supply to 
ameloblasts can lead to enamel defects.[6]

Acute health illness such as pneumonia, upper respiratory 
tract infection, otitis media, chickenpox, tonsillitis, and 
episodes of high fever have been considered as important 
risk factors in the occurrence of MIH.[11,22,26‑28] In our study, 
MIH was significantly associated with early childhood 
illness (chickenpox/pneumonia) and drug intake.

Chickenpox is caused by the herpes family of viruses. It 
is possible that the epithelial‑derived ameloblasts at the 
maturation phase are also affected. Since enamel is not 
capable of remodeling, scarring may occur and clinically 

present as opacities. The patchy distribution of chickenpox 
skin lesions could be akin to the asymmetric distribution of 
MIH defects.[26]

In the present study, almost 17% of children with MIH were 
given antibiotics during their early childhood, at around 
2 years of age. Since antibiotics are in most cases related 
to the occurrences of a disease, it is difficult to distinguish 
MIH was caused by antibiotic use or by the disease per se,[8] 
or a combination of both factors. Animal studies done on 
ameloblasts exposed to amoxicillin suggested that higher 
concentration of the drug altered the pattern of ameloblasts 
and thus interfered with mineralization of the tooth.[29,30]

The present study was cross‑sectional in nature and 
information obtained relied on retrospective data in the form 
of a questionnaire given to the parents. The association of risk 
factors was recorded based on the ability of parents to recall 
the occurrence of early childhood illness and history of drug 
intake. It is difficult to obtain detailed information regarding 
minor complaints of short duration and medications used 
without medical consultation. There is definitely a need to 
determine the prevalence of MIH throughout India.

Conclusion

The prevalence of MIH in 7–9‑year‑old children of Bengaluru 
City, India was 0.48%, with no gender predilection. MIH was 
significantly associated with early childhood illness like 
chickenpox/pneumonia and intake of antibiotics.
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