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Objectives: The aim of this study was to determine the prevalence
of molarincisor hypomineralization (MIH) in Germany. A secondary
goal was to analyze a possible connection between MIH and caries,
as well as to investigate the influence of MIH on oral health-related
quality of life (OHRQoL). Method and materials: All younger ado-
lescents (12-year-olds) from the 6th German Oral Health Study
(DMS « 6) were examined for MIH according to the criteria of the
European Academy of Paediatric Dentistry (EAPD). The caries ex-

perience and OHRQoL were also determined. Results: In total, 922

younger adolescents were included in the analysis. The prevalence
of MIH was 15.3%; 63.3% of cases were mild forms; 8.2% of affected
subjects had a caries experience. OHRQoL did not vary significantly
between healthy and MIH-affected children. Conclusion: In Ger-
many, every seventh 12-year-old suffers from MIH. These data on
MIH in younger adolescents in Germany conform to data from
regional studies; the prevalence isin the upper middle range in an
international comparison. (Quintessence Int 2025;56 (Suppl):S70-
S74; doi: 10.3290/).qi.b5986273)
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Molar incisor hypomineralization (MIH) is a developmental de-
fect of the hard tissue of the tooth that results in reduced miner-
alization of the enamel. It usually occurs on one to all four first
permanent molars; the permanentincisors may also be affected.!
The condition is characterized by demarcated opacities, post-
eruptive enamel breakdowns, and sometimes the occurrence of
hypersensitivity. The etiology has not been fully identified.?

MIH is prevalent globally. It is estimated to affect between
13% and 14% of children.3-> However, the frequency reported
in the literature varies greatly.%” For Germany, data are avail-
able from various regional studies as well as nationally from
the Fifth German Oral Health Study (DMS V). There are regional
variances in the prevalence from 4.3%# to 17.4%.° However,
according to the latest DMS V, in 2014 almost 30% of 12-year-
olds had MIH.10

The aim of the 6th German Oral Health Study (DMS « 6) was
to determine the current prevalence of MIH among 12-year-olds.
Asecond goal was to analyze the associations between MIH and
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the occurrence of caries, and the effect that hypomineralization
can have on oral health-related quality of life (OHRQoL).

Method and materials

The general methodology of the study is presented in separate
articles.!:12 The DMS « 6 has been approved by the institutional
review board (IRB) of the Witten/Herdecke University, Witten,
Germany (registration number S-249/2021). This study is regis-
tered at the German Clinical Trials Register (registration number
DRKS00028701).

Sample

In total, 36 younger adolescents from the DMS « 6 analysis set
were excluded either because there were indications for a dis-
ease other than MIH (n =4 children with suspected fluorosis) or
because they were undergoing orthodontic treatment and the
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Table1 Epidemiologic description and care of molar incisor hypomineralization (MIH) by gender and education groups in younger adolescents
(12-year-olds)

Gender Education group

Variable Total Male Female Medium High

No. of participants (n) 922 469 453 83 404 370

MIH (prevalence) 15.3% 16.6% 13.7% 13.2% 12.2% 16.5%

(13.0; 17.6) (13.6;20.2) (10.9;17.3) (7.1;20.4) (9.3;15.8) (12.9;20.5)

Maximum degree ~ No MIH 84.7(82.4;87.0) 83.4(79.8;86.4) 86.3(82.7;89.1) 86.8(78.4;92.1) 87.8(84.2;90.7) 83.5(79.2;86.8)

of expression (%) b0y reated opacity 9.7(7.8;11.6) 102(7.6;13.0) 9.1(6.7;12.0) 11.0(5.517.9) 7.2(4.9;10.0)  9.1(6.5;12.4)
Posteruptive enamel breakdown, circumscribed 1.3(0.7;2.2) 1.4 (0.6;2.8) 1.1(0.4;2.5) 1.3(0.1;4.8) 0.7(0.2;2.0) 2.1(1.0;4.0)
Posteruptive enamel breakdown, extensive 0.1 (0.0;0.5) 0.1(0.0; 1.0) 0.1(0.0;1.1) 0.0 (NA) 0.0 (NA) 0.3(0.0;1.3)
Atypical restoration 4.1(3.0;5.5) 4.6 (2.9;6.7) 3.4(2.0;5.4) 0.9(0.1;4.8) 3.9(2.3;6.1) 5.0 (3.0;7.4)
Extraction due to MIH 0.1(0.0;0.5) 0.3(0.0;1.0) 0.0 (NA) 0.0 (NA) 0.3(0.0;1.2) 0.0 (NA)

Maximum degree of No MIH 0.0 (NA) 0.0 (NA) 0.0 (NA) 0.0 (NA) 0.0 (NA) 0.0 (NA)

:le,;elf_ls't‘;';t'; (o) Demarcated opacity 63.3(55.0;70.8) 61.0(49.6;70.6) 66.2(53.1;76.6) 83.5(56.4;96.4) 58.9(44.2;71.5) 55.2(43.2;67.7)
Posteruptive enamel breakdown, circumscribed 8.4 (4.7; 14.0) 8.7(3.9;16.2) 8.0(3.2; 17.0) 9.8 (0.9; 32.8) 5.9(1.8; 15.7) 12.9 (6.4;23.2)
Posteruptive enamel breakdown, extensive 0.8(0.1;3.3) 0.8 (0.1;5.6) 0.8 (0.2;7.4) 0.0 (NA) 0.0 (NA) 1.9(0.2;7.4)
Atypical restoration 26.6(20.1;34.7) 27.8(18.4;37.5) 24.9(15.1;36.4) 6.6(0.9;32.8) 32.4(19.5;45.2) 30.1(19.2;41.7)
Extraction due to MIH 0.9(0.1;3.3) 1.7(0.1;5.6) 0.0 (NA) 0.0 (NA) 2.8(0.2;9.3) 0.0 (NA)

MIH teeth among all children 0.5 (0.5; 0.6) 0.6 (0.5; 0.8) 0.4 (0.3;0.6) 0.4 (0.2;0.7) 0.5(0.3;0.6) 0.6 (0.4;0.7)

MIH teeth if = 1 MIH tooth 3.4 (3.1;3.7) 3.7(3.2;4.1) 3.1(2.7;3.5) 3.2(2.1;4.2) 3.5(2.8;4.2) 3.5(3.0;3.9)

Data are presented as unweighted numbers (n) and weighted percentages or weighted means (with 95% confidence intervals).
NA, not available.

Table2 Epidemiologic description and care of molar incisor hypomineralization (MIH) by caries (experience) in younger adolescents (12-year-olds)

Tooth decay Caries experience
Variable DT>0 DMFT =0 DMFT >0
No. of participants (n) 854 68 736 186
MIH (prevalence) 16.3% 3.9% 17.3% 8.2%
Maximum degree of ~ No MIH 83.7 96.1 82.7 91.8
Expiessionliie) Demarcated opacity 10.3 25 11.5 3.2
Posteruptive enamel breakdown, circumscribed 14 0.0 14 0.9
Posteruptive enamel breakdown, extensive 0.1 0.0 0.2 0.0
Atypical restoration 43 1.4 4.2 3.7
Extraction due to MIH 0.2 0.0 0.1 0.3

Data are presented as unweighted numbers (n) and weighted percentages. 95% confidence intervals are not given due to low cell counts.
DMFT, decayed, missing, filled teeth; DT, decayed teeth.

first molars were banded and could not be assessed (n=32).A ® Demarcated opacity: clearly defined area with an altered

total of 922 younger adolescents were included in the analysis. coloration (whitish, yellowish to brownish) of the enamel;
regular surface and thickness of the enamel; opacities of
<1 mm not recorded

Measurement methods and variables i . .
m  Posteruptive enamel breakdown, circumscribed (< 5 of the

The MIH findings for the permanent central and lateral incisors tooth surface): circumscribed, limited substance defect of
and first molars were used for the analyses. To be considered the enamel, extending to less than %3 of the entire tooth
a case of MIH, at least one first molar had to show hypominer- crown, which only occurred after tooth eruption; loss is of-
alization.! MIH was recorded and diagnosed according to the ten associated with a preexisting demarcated opacity

European Academy of Paediatric Dentistry (EAPD) criterial3:
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Table 3 Assessment of oral health-related quality of life by molar
incisor hypomineralization (MIH) prevalence in younger

adolescents (12-year-olds)

MIH (prevalence)

OHIP 1 (chewing) 1.4(1.2;1.5) 1.4 (1.4;1.5)
OHIP 2 (taste) 1.0 (1.0;1.0) 1.1(1.1;1.1)
OHIP 3 (everyday) 1.0(1.0;1.1) 1.1(1.1;1.1)
OHIP 4 (pain) 1.4 (1.3;1.6) 1.6 (1.5; 1.6)
OHIP 5 (appearance) 1.3(1.2;1.5) 1.4(1.4;1.5)
OHIP total score 6.2 (5.8;6.5) 6.7 (6.5;6.8)

Data are presented as weighted means (with 95% confidence intervals).
OHIP, Oral Health Impact Profile.

Table 4 Trends in epidemiology and care of molar incisor hypomin-
eralization (MIH) in younger adolescents (12-year-olds) from

DMSVto DMS -6

Variable DMSV DMS .6
No. of participants (n) 1,468 922
MIH (prevalence) 28.7% 15.3%
Maximum No MIH 71.3 84.7
degree of Demarcated opacity 233 9.7
expression (%) Posteruptive enamel 2.8 1.3

breakdown, circumscribed

Posteruptive enamel 0.4 0.1

breakdown, extensive

Atypical restoration 2.1 4.1

Extraction due to MIH 0.1 0.1
MIH teeth among all children 0.8 0.5
MIH teeth if = 1 MIH tooth 2.7 3.4

Data are presented as unweighted numbers (n) and weighted percentages or weighted means.

m  Posteruptive enamel breakdown, extensive (> V3 of the tooth
surface): extensive substance defect, extending to more
than ¥ of the entire tooth crown

m  Atypical restoration: The size and shape of the restoration
do not correspond to the typical extent of the caries; atypi-
cal restoration often extends to the buccal and palatal/lin-
gual surface in molars; opacity is often visible at the restor-
ation margin; a buccal restoration that cannot be attributed
to traumais visible in incisors

m  Extraction due to MIH: Absence of a first molar to be viewed in
relation to the other teeth; indications include simultaneous
demarcated opacities or atypical restorations on the other first
molars, or the absence of a first molar in an otherwise intact
dentition if demarcated opacities are present on the incisors

S72

m  Tooth not erupted: The first molar or incisors have not yet
erupted.

In addition, the caries experience (decayed, missing, filled teeth
[DMFT]) and the care status as well as the OHRQoL were re-
corded. The latter was measured using the short version of the
Oral Health Impact Profile for schoolchildren (OHIP-5).14.15

Statistical analysis

A descriptive analysis of the prevalence, the distribution of the
clinical severities and the treatment of MIH following caries (ex-
perience), as well as of the OHRQoL, was carried out. For the epi-
demiologic description, prevalences and averages with associ-
ated 95% confidence intervals (Cls) were calculated using a
weighted dataset. The aim was to compensate for different prob-
abilities in the selection of subjects and differences in gender,
age, and region compared to the population in Germany by using
the weighted dataset. Numbers (n) are provided without weight-
ing. Detailed information on data handling and statistical meth-
ods is described previously.1

Results

The study included 922 younger adolescents (49% female). The
prevalence of MIH was 15.3% (Table 1).

Younger adolescents with a higher family education status
were more frequently affected. The majority of those with MIH
(63.3%) showed demarcated opacities (and thus mild forms of
MIH). Just under a tenth (9.2%) had untreated enamel break-
downs. Of the younger adolescents with MIH, 26.6% had al-
ready undergone restoration. Only in rare cases (0.9 %) had the
MIH-affected teeth already been extracted. On average, 3.4
teeth were affected in younger adolescents with MIH.

With regard to caries experience, 8.2% (n = 20) of younger ad-
olescents with MIH also showed caries experience (DMFT > 0).
Only four of them (3.9%) also had decayed teeth (DT > 0) (Table 2).

The measurement of the OHRQoL showed no relevant dif-
ferences between younger adolescents with and without MIH,
both in the total score (6.2 vs 6.7) and in the five dimensions
(Table 3).

Discussion

The DMS « 6 shows that 15.3% of 12-year-olds in Germany have
at least one first molar with hypomineralization. MIH findings
are therefore no longer as prevalent asin the last DMS V. In the
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latter, MIH was diagnosed in 28.7% of cases (Table 4).1° The
recent data thus correspond better to the regional prevalences
found in Germany at different points in time than the last DMS.
In a four-city study, Petrou et al® found an average prevalence
of 10.1% (range 4.3% to 14.6%). In Munich, 14.7% were af-
fected by MIH,!” while in Frankfurt and its surroundings the
prevalence was calculated as 13.1% (range 9.4% to 17.4%).°
With around 15%, the current figures for 12-year-olds lie in the
upper range of the regional figures; internationally, the per-
centage is in the middle range. Globally, the figures vary
greatly, but the mean is estimated at 13% to 14%,3 which cor-
responds approximately to the new data for Germany. It
should, however, be noted that the German data may be
higher and may even reach the 20% mark as orthodontic
cases were excluded because the first molars could not be
evaluated.

The assessment of the severity of MIH shows that in most of
the younger adolescents with MIH the maximum severity is a
demarcated opacity (63.3%). This finding is also in line with the
regional studies carried out in Germany and with the interna-
tional literature. Both, in the four-city study,® in Munich!”and in
the Frankfurt area,® demarcated opacities dominated - albeit
in higher percentages of up to over 90%. However, these stud-
ies in part looked at younger children (from age 6). In the
12-year-olds, the first molars and incisors have erupted several
years previously and have thus been subjected to (chewing)
forces. There is therefore more time for the opacity to develop
a possible posteruptive breakdown or to require restoration.

With regard to caries experience, it could be shown that
8.2% of younger adolescents with MIH had caries experience.
Fortunately, untreated carious teeth were only found in four
younger adolescents (DT >0). This is also consistent with the
literature, which states that younger adolescents with MIH have
up to a 4.6-fold higher risk of caries.1®

The measurement of OHRQoL did not find systematic differ-
ences between MIH-affected and healthy younger adolescents.
There is currently no consensus in the literature as to whether
MIH has a negative impact on a person’s OHRQoL. Studies both
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