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Aim: To analyze the existing variability on molar incisor hypomineralization prevalence in the literature; to
distinguish the various molar incisor hypomineralization prevalence rates in different countries, areas, and
regions of the world; and to know the valid diagnostic criteria used for the correct identification of molar
incisor hypomineralization prevalence. Study design: A literature review from Medline® and Cochrane
Library® online databases was performed using five terms individually or in combination. Articles not
reporting diagnostic criteria employed and articles not written English were excluded. The results were
analyzed by country, region, year of study, sample size, range of age, and prevalence rate. Results: A total of
37 articles in English were selected from 1987 to 2014 and from those only 14 employed the EAPD’s 2003
diagnostic criteria. The reported age range varied from 5.5 to 17 years, the most frequently range used was
7 to 9 years. A wide prevalence range from 2.8% to 44% was found and 82.61% of the articles reported
calibrated examiners. Conclusions: Comparison among the results of the studies is difficult due to the use of
different indexes and diagnostic criteria, the analysis variability, selection methods, and different age groups.
In reality, we are probably far from knowing the real MIH prevalence.

Key words: Molar incisor hypomineralization,, prevalence.

INTRODUCTION
he molar incisor hypomineralization (MIH) is a condition
previously recognized and named with multiple terms, which
could lead to confusion. Recently MIH has been defined
as: “Hypomineralization of systemic origin from one to four first
permanent molars frequently associated with affected incisors™ !.

The hypomineralized enamel defect has its origin in the different
stages of amelogenesis, with an ameloblast disturbance in the tran-
sitional or early maturation stage, resulting in a reduced mineral
deposit; thus being a qualitative defect > 3.

The MIH etiological factors have not yet been well defined,
although theories of combination of factors and its action in syner-
gism have been proposed. A questionnaire sent to pediatric dentists
throughout Europe in 2003 showed that this condition can be found
all over Europe, but the prevalence rates are not entirely comparable *.
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Previous studies have used different criteria to define this dental
disorder, which has complicated the comparison of the resulting
prevalence. Only one third of the investigations have been performed
in all age cohorts or children randomly selected from the target
population °. Concerning MIH, in the sixth congress of the Euro-
pean Academy of Paediatric Dentistry (EAPD) it was concluded
that there was a limited number of studies about MIH prevalence
and thus it was necessary to modify the diagnostic criteria °.

Weerheijm, et al. (V, indicates that the MIH examination should
be conducted on cleaned and moistened teeth (all clearly visible
opacities should be recorded, regardless of their size) at the optimal
age of 8 years old, since at this age all permanent molars and inci-
sors have erupted. Currently the MIH prevalence rate varies from
2.8% to 44%. This condition is relatively frequent and can lead to
serious problems for the affected children and their families by the
consequences of pain, posteruptive breakdown, chewing and eating
problems, esthetics, and treatment difficulties; for those reasons
there is a growing concern for this entity, especially in Europe where
it seems to be increasing.

In 2003 the EAPD ! defined the MIH characteristics and stated
that permanent first molars and incisors should be examined (12 index
teeth), this examination for MIH should be performed on wet teeth
after cleaning and having established five criteria to be considered in
epidemiological studies, based on 8-year-old population. Each tooth
should be recorded for: absence or presence of demarcated opacities
(white, yellow, or brown in color); posteruptive enamel breakdown
(loss of initially formed enamel surface after tooth eruption, typically
related to a pre-existent opacity); atypical restoration; extraction due
to MIH and failure of eruption of a molar or incisor .
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MIH affects first permanent molars that are often hypersensi-
tive to normally innocuous thermal, mechanical and osmochemical
stimuli, and decay rapidly; the presence of dental caries can mask
the true diagnosis of MIH 7-8. In order to classify the MIH severity,
Mathu-Muju and Wright ° proposed clinical criteria for severity
levels.

Due to the wide prevalence range reported, a literature review
has been conducted to analyze the existing variability on MIH prev-
alence in the literature; to find out about the various MIH prevalence
rates in different countries, areas, and regions of the world; and to
know the valid diagnostic criteria for the correct identification of the
MIH prevalence.

MATERIALS AND METHOD

A literature review from Medline® and Cochrane Library® online
databases was performed using the following terms: “MIH”, “molar
incisor hypomineralisation /hypomineralization”, “prevalence”,
“epidemiological study”, “enamel defects”, “first permanent molars
and incisors”; individually or in combination. The articles had to be
in English specifying the diagnostic criteria employed, if the exam-
iner performed a calibration for the study and the size and age of the
sample. The results were analyzed by country, region, year of study,
sample size, range of age, and prevalence rate.

RESULTS

From an initial selection in our search of 43 articles in English
from 1987 to 2014, we finally selected 37 because there were six arti-
cles with unspecified diagnostic criteria. Most of the studies about
MIH prevalence have been conducted in Europe, although we have
found reports from many other countries. Currently, the prevalence
varies among 2.8% and 44%. Table 1 includes the articles collected
reporting MIH prevalence and the diagnostic criteria employed, but
from the 37 studies presented in Table 1 only 14 studies employed
the EAPD 2003 criteria (Table 2).

The continental prevalence for MIH was estimated with the
data collected in Table 1. Results were: 8.3% in Africa '%!'; 12.93%
in Asia '*7; 16.23% in Europe '$4; 24.92% in Oceania 243, and
30% in South America **°. The diagnostic criteria employed were:
Koch '8, Alaluussa '°, mDDE (modified Developmental Defects of
the Enamel index) *, and EAPD’s 2003 '. In one case * the authors
evaluated all teeth according to a specific index developed in line
with the diagnostic criteria defined by Weerheijm et a/ in 2003 .

The reported age range varied from 5.5 to 17 years and the most
frequently range used was 7-9 years of age. A wide prevalence
range was observed: from 2.8% to 44%. Calibrated examiners were
reported in 86.21% of the publications.

DISCUSSION

Most of the MIH international studies have been conducted
since the beginning of the 1980°s to date in European countries and
in children of European descent . In them, and due to the disparity
of existing criteria at the beginning of the investigations, epidemi-
ological studies presented before the establishment of the EAPD
criteria in 2003 probably do not reveal the real prevalence of the
defect 2.

Out of the 37 selected articles, 14 used the EAPD criteria of
2003 and the remaining 23 used other criteria such as Koch et al '8,
Alaluusua ' and mDDE “, The evaluation of wet teeth was present
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only in 46.4% of the studies. When the mDDE criteria were estab-
lished, the wet teeth inspection was proposed by the FDI #. Tt is very
important to fullfil these criteria, since there are studies of higher
prevalence with dry teeth inspected °. In one case ** the authors eval-
uated all teeth according to a specific index developed related to the
diagnostic criteria defined by Weerheijm ef a/ in 2003 °.

It is worth to mention the existence of 15 studies from 2004 to
2013 that did not use the diagnostic criteria of the EAPD in their
research. These data reflected the variability in diagnostic criteria,
the deficiency in the calibration of the examiners and a poor agree-
ment with EAPD’s MIH diagnostic criteria. Large-scale studies on
children samples are difficult to conduct, especially when a specific
variable has to be determined. An accurate calibration of the exam-
iners is required, which is complicated in countries without widely
public dental health services established 2. The calibration and
training of examiners with valid methods should be mandatory ° to
obtain more accurate results.

The clinical prevalence data currently available, mainly in
Northern Europe, ranges between 3,6% and 25%, appearing the
highest rates in children living in areas of low levels of fluoride
and whose mothers had been encouraged to practice extensive and
prolonged breastfeeding *. The wide prevalence range could be
explained by differences in applying diagnostic criteria.

In other studies “>* neither socioecomical status nor ethnicity
were modifiying factors in the occurrence of MIH. In a study
performed in 2012 in Northern England * prevalence of MIH was
related to socioeconomic status but not to water fluoridation.

May be further noted that although recent studies have used the
diagnostic criteria of the EAPD 2003, comparing them is difficult.
Out of the 34 studies presented in Table 1, only 14 studies employed
the EAPD 2003 criteria. In this group of investigations it is still
difficult to compare prevalences due to the different age range
studied and the performance of wet/dry teeth inspection.

CONCLUSIONS

The comparison between the results of the studies is difficult due
to the use of different indexes and diagnostic criteria, the analysis
variability and selection methods.

In this group of studies it is still difficult to compare prevalences
due to the age range employed and the performance of wet/dry teeth
inspection.

Worldwide epidemiological studies for MIH prevalence
following the same diagnostic criteria are required.

In reality, we are probably far from knowing the real MIH
prevalence.
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Table 1. MIH prevalence and diagnostic criteria employed (mDDE: modified Developmental Defects of the Enamel index; NR: not

reported).

Region Country Author Year Size Agein PrerIence Diagnostic criteria Calibr.

years (%)

Europe = Sweden Koch et al 1987 2226 8-13 15.4 Koch et al 1987 (Colour and surface yes
changes. Exclusion of hypomin-
eralisation of known origin, Al or
fluorosis).

Europe  Finland Alaluusua et al 1996 102 6-7 17 Exclusion of hypoplasia, fluorosis NR
and defects related to major
disturbances in general health.

Europe  Finland Alaluusua et al 1996 97 12 25 Exclusion of hypoplasia, fluorosis NR
and defects related to major
disturbances in general health.

Europe  Sweden Jalevik et al 2001 516 8 18.4 mDDE yes

Europe  Finland Leppaniemi et al 2001 488 7-13 19.3 Exclusion of hypoplasia, fluorosis NR
and defects related to major
disturbances in general health.

Europe  Netherlands Weerheijm et al 2001 497 11 9.7 mDDE yes

Europe UK Zagdwon et al 2002 307 7 14.6 mDDE yes

Europe  Germany Dietrich et al 2003 2408 10-17 5.6 mDDE yes

Europe UK Balmer et al 2005 25 8-16 40 mDDE yes

Oceania Australia Balmer et al 2005 25 8-16 44 mDDE yes

Europe  ltaly Calderara et al 2005 227 7.3-83 137 mDDE yes

Africa Libya Fteita et al 2006 378 7-8.9 2.9 mDDE yes

Europe  Germany Preusser et al 2006 1022 6-12 5.9 Koch et al 1987 yes

Europe Lithuania Jasulaityte et al 2007 1277 7-9 9.7 EAPD 2003 yes

Europe  Netherlands Jasulaityte et al 2008 442 9 14.3 mDDE yes

Europe Bosnia Muratbegovicetal 2008 560 12 12.3 EAPD 2003 NR

Herzegovina

Europe  Greece Lygidakis et al 2008 3518 5.5-12 102 EAPD 2003 yes

Oceania Australia Arrow 2008 51 71 22 mDDE yes

Asia China Cho et al 2008 2635 12 2.8 EAPD 2003 yes

Africa Kenya Kemoli 2008 3591 6-8 13.71 Demarcated opacities, yes
posteruptive defects, extensive
restorations

Europe  Turkey Kuscu et al 2008 147 7-9 14.9 EAPD 2003 yes

Europe Denmark Wogelius et al 2008 647 6-8 37.5 EAPD 2003 yes

Europe  Turkey Kuscu et al 2009 153 7-10 9.1-9.2 EAPD 2003 yes

South Brazil Soviero et al 2009 292 7-13 40.2 Demarcated opacities, yes

America posteruptive defects, extensive
restorations

Oceania N. Zealand Mahoney et al 2009 522 8.2 14.9 mDDE NR

South Brazil Da Costa-Silvaetal 2010 918 6-12 19.8 Demarcated opacities, yes

America posteruptive defects, extensive
restorations

Asia Jordan Zawaideh et al 2011 3241 8.4+ 17.6 EAPD 2003 yes

0.7

Asia Iraq Ghanim et al 2011 823 7-9 21.5 EAPD 2003 yes

Oceania N.Zealand Mahoney et al 2011 756 8.2 15.7 mDDE NR

Asia India Parikh et al 2012 1366 8-12 9.2 EAPD 2003 yes

Europe Spain Martinez et al 2012 550 6-14 17.85 EAPD 2003 yes

Europe  England Balmer et al 2012 3233 12 15.9 mDDE yes

Europe  Slovenia Groselj et al 2013 558 6-11.5 214 mDDE yes

Europe  Turkey Sénmez et al 2013 4049 7-12 7.7 mDDE yes
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Region Country Author Year Size Agein Prevglence Diagnostic criteria Calibr.
years (%)
Asia Iran Ghanim et al 2014 810 9-11 20.2 EAPD 2003 yes
Europe  Germany Petrou et al 2014 2395 8-9 101 EAPD 2003 yes
Asia India Mittal et al 2014 1792 6-9 6.31 EAPD 2003 yes
Table 2. Studies based on EAPD 2003 diagnostic criteria for MIH (NR: not reported).
. . Age in  Prevalence . Wet=W .
Region Country Author Year Size years (%) Study group  Calibr. Dry=D Size
Europe Lithuania Jasulaityte etal 2007 1277 7-9 9.7 Random yes W NR
sample
Europe Bosnia Muratbegovic 2008 560 12 12.3 Randomly NR NR >2mm
Herzegovina et al selected
stratified school
groups
Europe Greece Lygidakis et al 2008 3518 5.5-12 10.2 Two danish yes W Visible
communities.
Age cohorts
Asia China Cho et al 2008 2635 12 2.8 Patients yes w NR
Europe Turkey Kuscu et al 2008 147 7-9 14.9 Study of yes w NR
records
Europe Denmark Wogelius et al 2008 647 6-8 375 Consecutive yes NR Visible
patients in
community
pediatric dental
center
Europe Turkey Kuscu et al 2009 153 7-10 9.1-9.2 Random yes W NR
sample
Asia Jordan Zawaideh etal 2011 3241 8.4+x0.7 17.6 Nacional yes D Visible
cross-sectional
study
Asia Iraq Ghanim et al 2011 823 7-9 215 Cross- cohort yes D >2mm
study
Asia India Parikh et al 2012 1366 8-12 9.2 Random yes w NR
sample
Europe Spain Martinez et al 2012 550 6-14 17.85 Patients from yes w NR
the pediatric
dental center
Asia Iran Ghanim et al 2014 810 9-11 20.2 Random yes w NR
sample
Europe Germany Petrou et al 2014 2395 8-9 10.1 National cross-  yes w NR
sectional study
Asia India Mittal et al 2014 1792 6-9 6.31 Random yes w NR
sample
262 The Journal of Clinical Pediatric Dentistry ~ Volume 40, Number 4/2016
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