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.ABSTRACT

Background: Molar incisor hypomineralization (MIH) describes the clinical picture of hypomineralization of systemic origin af-
fecting one or more first permanent molar and  incisors. Although the reported prevalence of MIH ranges from 2.4% to 40.2% 
worldwide, very little data is available from Nepal.
Objective: To assess the prevalence of MIH in children aged 7-13 years of Biratnagar, Nepal.
Study design: This cross-sectional descriptive study consisted of 567 children aged 7-13 years selected by cluster sampling 
method. Examinations were performed by one calibrated  pediatric dentist. The European Academy of Pediatric Dentistry (EAPD) 
2003 criteria was used for diagnosis.
Results: The prevalence of MIH was 8.6% in the age group of 7 to 13 years. The prevalence of MIH was 8.33% in males and 
9.01% in females. The prevalence and severity of MIH increased with increase in age. The prevalence of MIH was 10.54% in the 
age group of 10 to 13 years as compared to 5.95% in the age group of 7-9 years.
Conclusion: The prevalence of MIH was 8.6% in the age group of 7 to 13 years. Developmental dental defects hold significance 
for scientists and practitioners from both medicine and dentistry. Dental interest has recently swung toward Molar Hypominer-
alisation. MIH imposes a significant burden on global health and has potential to become medically preventable, being linked to 
infantile illness.
Key Words: First permanent molars, MIH in Nepal, Molar-incisor hypomineralization

Corresponding Author:
Dr. Deep J. Meisheri, Department of Pedodontics and Preventive Dentistry, Nobel Medical College Teaching Hospital, Kanchanbari 
Chowk, Biratnagar-4, Morang, Nepal; Ph: +977-9805335639; Email: dj.meisheri@gmail.com

ISSN: 2231-2196 (Print) ISSN: 0975-5241 (Online)

Received: 28.04.2018 Revised: 12.05.2018 Accepted: 29.05.2018

INTRODUCTION

Developmental dental defects hold significance for scientists 
and clinicians from both medicine and dentistry. Dental in-
terest has recently swung toward Molar Incisor Hypomin-
eralisation (MIH), a prevalent condition characterized by 
well-demarcated opacities in enamel. Molar incisor hy-
pomineralization is defined as the developmentally derived 

dental defect that involves hypomineralization of one to four 
permanent molars, frequently associated with similarly af-
fected permanent incisors.[1] MIH is also named as idiopathic 
enamel hypomineralization, nonfluoride hypomineralization 
in first permanent molars, and cheese molars.[2,3,4] The condi-
tion is attributed to disruption of ameloblastic activity dur-
ing the transitional and maturational stages of ameloblasts.
[5] MIH clinical appearance may vary from white to yellow 
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opacities and from soft to porous enamel. The porous enamel 
when subjected to masticatory stress lead to post eruptive 
breakdown of enamel, making tooth susceptible to thermal 
and cold stimuli.

The MIH prevalence varies from 2.4% to 40.2% globally. [1] 
Most of the studies have been carried out in Northern Europe 
and the rates between 3.6% and 25% were reported. The re-
ported prevalence of MIH varied from 2.4% in Germany and 
Bulgaria, 40% in Leeds, and 44% in Sydney. [1,3,4] Very little 
data is available for the prevalence of MIH in children in 
Nepal. The objective of this study is to assess the prevalence 
of MIH in children aged 7-13 years of Biratnagar, Nepal.

MATERIALS AND METHODS

The study was approved by the Institutional Review Com-
mittee of the Nobel Medical College Teaching Hospital. The 
nature and purpose of the study was explained to the heads 
of the schools and prior permission was obtained to conduct 
the survey in their schools. The study was conducted during 
the period of Oct-Feb 2017/18.

Study Population
The study population consisted of 600 children aged 7-13-
yrs old recruited from the schools. The socio-economic sta-
tus was almost similar and rated low moderate according to 
parental education and occupation. A cluster sampling meth-
od was used in this study (schools as clusters). The children 
with generalized hypoplastic/hypomineralized defects, such 
as amelogenesis imperfecta and those suffering from any 
chronic illness were excluded from the present study.

Selection Criteria
All the children who participated in the present study were 
instructed to brush prior to the clinical examination. The 
status of permanent incisors and molars was evaluated and 
recorded, according to the  European Academy of Paediat-
ric Dentistry (EAPD) 2003 criteria.[1]  Teeth were inspected 
visually in daylight with a torch, while the child is seated in 
an ordinary chair by a single pediatric dentist. To examine, 
sterilized mouth mirror and probe were used. The probe 
was occasionally used to remove plaque. All the children 
diagnosed with MIH were reexamined by a second investi-
gator to rule out any discrepancy. The entire indexed tooth 
was kept wet while examination to rule out opacities due to 
excessive drying, and the size of lesion was not taken into 
consideration. 

Statistical Analysis
Statistical analysis was performed using the Statistical pack-
age for the Social Sciences (SPSS) (SPSS Inc, Version 16 
Chicago, IL, USA) to analyze the data. Karl Pearson Chi-

square test is used to compare the proportions. Differences 
were considered statistically significant if P ≤ 0.05.

RESULTS

In total, 600 children aged 7 to 13 years were examined of 
which 567 were included in the study. Data of 49 children 
diagnosed with MIH were statistically analyzed. The inter-
examiner agreement was good (kappa = 0.879). A total of 
26 male and 23 female children were diagnosed with MIH. 
Distribution of the subjects by age and gender is presented 
in (Table 1). Prevalence of hypomineralized lesions was as-
sessed; the majority of children were unaffected, whereas 49 
(8.6%) had either molar/incisor or both affected with MIH. 
The children diagnosed were divided into three categories on 
the basis of tooth affected, viz., molars, molars with incisors, 
and incisors with opacities. 37(75.5%) children had only mo-
lars affected compared to 9(18.3%) which had both incisors 
and molars affected. Only 3(6.12%) children had only inci-
sors with opacities. (Table 2)

MIH in single molars were the most common finding at 
38.77% with all the four molars least affected at only 10.2%. 
(Table 3)

The prevalence of MIH was 8.6% in the age group of 7 to 
13 years. The prevalence of MIH was 8.33% in males and 
9.01% in females. The prevalence and severity of MIH in-
creased with increase in age. The prevalence of MIH was 
10.54% in the age group of 10 to 13 years as compared to 
5.95% in the age group of 7-9 years. (Table 4) 

DISCUSSION

In our study, the prevalence of MIH was found to be 8.6%, 
which was well within the range observed in other studies 
conducted in various parts of the world. As far as Asia was 
concerned the prevalence rate was estimated to be the least 
(2.8%) in Hong Kong and highest (18.6%) in Iraq (2003-
2011). [6-8] No significant correlation was found between age 
groups and the number of affected teeth. The present study 
also found 18.3% of children diagnosed with MIH presented 
lesions in both permanent first molars and incisors which is 
much lower than global values. [9-14]The incisors of the MIH 
affected children revealed demarcated enamel opacities and 
enamel loss with higher rate of opacities. This finding tends 
to be in line with most other studies which found affected 
incisors to have rarely exhibited posteruptive breakdown be-
cause of the absence of masticatory forces upon these sur-
faces. [15-21]

 One possible limitation for this study may be the 
association of MIH with past medical history which was not 
possible due to lack of information available with the parents 
and schools. Future studies can overcome this limitation by 
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using the child’s medical records and thorough history given 
by parents. There is also a need to better understand the con-
dition in the country of  Nepal. There is also a need for lon-
gitudinal studies with large sample size to better obtain the 
prevalence rate and also understand the etiological factors 
associated with MIH in Nepal.

CONCLUSION

The present study reports a prevalence of 8.6% in children 
of age group 8 to 12 years. Thus, MIH is a frequently oc-
curring dental ailment in the pediatric population. Children 
with MIH require therapy shortly after tooth eruption. This 
study shows that the severity of MIH lesions increases with 
age. Therefore, dentists must be aware of the clinical conse-
quences and pay special attention to children with MIH. This 
data could be helpful in estimating the baseline data of MIH 
among the Nepalese population. The first step in effective 
management of MIH should be the implementation of com-
parable, representative studies of MIH prevalence among 
different populations throughout the world. The awareness 
about the condition would help in the preventive and thera-
peutic measures for combating this alarming developmen-
tal disturbance of teeth which is also of relevance for public 
health authorities.
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Table 1: Comparison of prevalence of MIH affected between gender and age
Children Examined MIH Affected

n % n %

GENDER

Male 312 55.02 26 8.33

Female 255 44.98 23 9.01

Total 567 49 8.6

AGE

7-9 years 235 41.44 14 5.95

10-13 years 332 58.55 35 10.54

Table 2: Distribution of affected molar and incisor with molar incisor hypomineralization by gender

TOTAL (n=49) MALE(n=26) FEMALE(n=23)

n % n % n %

Molars 37 75.5 19 73.07 18 78

Incisor with Molar 9 18.3 6 23.07 3 13.04

Incisor with opacity 3 6.12 1 3.84 2 8.69

Table 3: Distribution of number of first molars affected with molar incisor hypomineralization by gender.

TOTAL (n=49) MALE(n=26) FEMALE(n=23)

n % n % n %

Single molar 19 38.77 12 46.12 7 30.43

Double molars 14 28.57 8 30.76 7 30.43

Three molars 8 16.32 3 11.52 5 21.73

Four molars 5 10.2 2 7.69 3 13.04

Table 4: Prevalence of MIH in each year of age

AGE
(years)

TOTAL EXAMINED CHILDREN WITH MIH

n %

7 74 4 5.4

8 72 6 8.33

9 89 4 4.49

10 83 8 9.63

11 80 6 7.5

12 91 10 10.98

13 78 11 14.1


