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INTRODUCTION 

 The term molar incisor hypomineralization 

(MIH) was first  introduced in 2001 by Weerheijm et 

al. to refer to the clinical appearance of enamel 

hypomineralization of systemic origin which affect 
one or more first permanent molars (FPMs) that 
are commonly associated with affected incisors 
(Weerheijm et al., 2001 and Allazzam et al., 
2014).
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ABSTRACT

Objective: This study aimed to determine the prevalence of molar incisor hypomineralization 
(MIH) among a group of Egyptian children aged 8-12 years old in Giza Governorate.

Material and methods: This study was conducted in Al-Ayat in Mounira Farghally and 
Aldenaweya schools in Giza, Egypt. The sample size was 371 students.All the students aged 
8-12 years who attended school on the day of examination were examined for the presence or 
absence of MIH. MIH was recorded when at least one of the first permanent molars shows any of 
the diagnostic criteria of MIH according to the modified index developed in line with European 
Academy of Paediatric Dentistry criteria. 

Results: The gender distribution among the participants was 191 boys (51.5%) and 180 
girls (48.5%). The mean (SD) values for age were 10.1 (±1.4) years with a minimum of 8 and a 
maximum of 12 years old. MIH was found in 10 children giving a prevalence of 2.7% among the 
examined children. The majority of the children (70%) diagnosed with MIH presented lesions in 
both permanent first molars and incisors with different degrees, and 30% of them presented lesions 
in permanent first molars only.

Conclusions: The prevalence of MIH among the study sample was 2.7%. The most prevalent 
defect reported in this study was demarcated opacity. The most common degree of severity of MIH 
in the studied population was the mild degree. 
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MIH is a developmental, qualitative enamel 
defect caused by reduced mineralization and 
inorganic enamel components that ends up in 
enamel discoloration and fractures of the affected 
teeth. Initially, the condition was termed as affecting 
the first permanent molars and incisors but more 
recently it has been noted that these defects could 
affect any primary or permanent tooth  (Almuallem 
and Busuttil-Naudi, 2018).

The causative mechanism of MIH remains 
unclear, but the clinical presentation of localized 
and asymmetrical lesions suggests a systemic 
origin with the disturbance during the amelogenesis 
process most likely occurring within the early 
maturation stage or even earlier at the late secretory 
phase (Weerheijm, 2004 and Saber et al., 2018)

MIH increases dental caries risk of affected teeth 
because teeth not only have soft and porous enamel 
but are also very sensitive to stimuli making effective 
oral hygiene difficult.Clinicians face significant 
challenges with MIH, with the contemporary 
approaches to its restorative treatment remaining 
relatively ineffective (Crombie et al., 2009).

The available data regarding MIH prevalence 
from studies performed within the Middle East 
is deficient relative to the data from the studies 
performed in Western Europe. Therefore, this study 
aimed to assess the prevalence of MIH among a 
group of Egyptian children aged from 8 to 12 years 
in Giza Governorate. 

MATERIALS AND METHODS 

Sample Size Calculation

The sample size was calculated to determine the 
minimum proper sample size for the prevalence of 
molar incisor hypomineralization among Egyptian 
children in Giza governorate. Reviewing the 
literature revealed that the prevalence in similar 
situations ranged from 0.48% to 40.7% with an 
average of 20%. Assuming that the true prevalence 

may change ± 5%, it is needed to survey 371 
children to be able to achieve 80% power, setting 
the alpha error to 0.05 and the margin of error at  
5 % the sample became 371. Sample size calculation 
was done using StatCalc, Epi Info version 7 for 
MS Windows, Centers for Disease Control and 
Prevention (CDC), USA . (Al-Hammad t al., 2018).

Ethics approval

The research protocol was approved by the 
Research Ethics Committee at the Faculty of 
Dentistry, Cairo University, on 17/4/2018

Selection of samples 

The study was conducted in two public schools 
in Al-Ayat. Mounira Farghally and Aldenaweya 
schools were randomly selected in Giza, Egypt in 
year 2019. All the students aged 8-12 years who 
attended school on the day of examination were 
examined for the presence or absence of molar 
incisor hypomineralization and its severity. Both 
genders were examined according to inclusion and 
exclusion criteria:

Eligibility criteria

(A) Inclusion criteria: 

1.	 Children in Giza governorate. 

2.	 Students age from 8-12years.

3.	 Positive patient acceptance for participation in 
the study. 

4.	 Patients who are apparently medically free from 
any systemic disease.

(B) Exclusion criteria: 

1.	 Students with a history of systemic diseases. 

2.	 Uncooperative children.

3.	 Children wearing dental appliances.

Before the beginning of the study, the basic edu-
cation about MIH and its possible differential diag-
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nosis of different enamel defects took place in the 
form of detailed definitions and diagnostic criteria 
along with methods to differentiate between them 
clinically, all were saved in a PowerPoint presenta-
tion that was available for the single final evalua-
tor who was Master’s Degree student in Pediatric 
Dentistry and Dental Public Health Department at 
Faculty of dentistry, Cairo University.

Screening

A specially designed chart was used to record the 
presence/absence of molar incisor hypomineraliza-
tion and its severity based on EAPD criteria 2009  
(Sönmez et al., 2013).

Enrolled subjects:

Students were either free of MIH and got 
dismissed however contributed in being part of 
the sample, or diagnosed with MIH when at least 
one of the first permanent molars shows any of the 
diagnostic criteria of MIH according to the modified 
index developed in line with European Academy of 
Paediatric Dentistry criteria (table 1) (Weerheijm 
et al., 2003).

TABLE (1): Modified index developed in line with 
EAPD criteria

Code Description Severity 

0 No defect

1 White or creamy demarcated opacities Mild 

2 Yellow or brown demarcated opacities Mild 

3a Enamel loss Moderate 

3b Enamel and dentine loss Moderate 

3c
Atypical large cavities extending to pulp 
and covering one or more tubercle

Severe 

4 Atypical restorations Severe 

5 Extracted tooth Severe 

Clinical examination was made while the child 
is seated in an ordinary chair in the daylight using 
disposable diagnostic sets (mirror and probe) 
according to WHO criteria 2013 (Koruyucu et 
al., 2018). Teeth were examined in a wet condition 
according to (Weerheijm et al., 2003) The index 
teeth including the eight incisors and the four 1st 
permanent molars were cleaned using a cotton 
roll and a probe was used for cleaning the molars’ 
fissures.

Scoring of MIH

The coronal part of the four first permanent 
molars and eight permanent incisors were carefully 
inspected for the presence of demarcated opacities 
in each child.

At least one affected first permanent molar was 
required for a diagnosis of molar incisor hypomin-
eralization. In the case of an extracted first perma-
nent molar, it was recorded as affected if another 
first permanent molar had a defect indicating molar 
incisor hypomineralization  (Sönmez  et al., 2013).

Statistical analysis

Qualitative data were presented as frequencies 
and percentages. Fisher’s Exact Test was used 
for comparisons concerning qualitative variables. 
Quantitative data were presented as mean, standard 
deviation (SD), and 95% Confidence Interval 
(95% CI) for the mean value. Quantitative data 
were discovered for normality by checking the 
distribution of data and using tests of normality 
(Kolmogorov-Smirnov and Shapiro-Wilk tests). 
The student’s t-test was used to compare between 
patients with and without MIH. The significance 
level was set at P ≤ 0.05. Statistical analysis was 
performed with IBM SPSS Statistics for Windows, 
Version 23.0. Armonk, NY: IBM Corp.
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RESULTS

In the present study, a total of 371 children from 
the Giza governorate were screened for the presence 
of MIH and its severity.

MIH was found in 10 children from the total 
sample (371), giving a prevalence of 2.7%. 

Demographic data:

The gender distribution among the participants 
was 191 boys (51.5%) and 180 girls (48.5%). The 
mean (SD) values for age were 10.1 (±1.4) years 
with a minimum of 8 and a maximum of 12 years old.

Prevalence (Frequency) of EAPD scores in the 
incisor teeth

For the upper incisors; the prevalence of scores 0 
and 1 was the same in the left and right sides (40% 
and 20%, respectively). Score 2 showed lower 
prevalence in the left side compared to the right side 
(20% and 30%, respectively), while score 3a was 
only found on the left side (20%). Score 3b was only 
found in one case (10%) affecting the upper right 
incisor.

While for the lower incisors; the prevalence of 
scores 0, 1, 2, and 3a was the same in the left and 
right sides (50%, 10%, 30%, and 10%, respectively) 
as shown in table (2)

Prevalence (frequency) of EAPD scores in the 
molar teeth

For the upper molars; left molars showed a lower 
prevalence of Score 0 than right molars (70% and 
80%, respectively) and a higher prevalence of Score 
1 than right molars (20% and 10%, respectively). 
Both sides showed the same prevalence of Score 3c 
(10%).

While for the lower molars; the left molars 
showed a higher prevalence of Score 0 than right 
molars (10% and 0%, respectively). Both sides 
showed the same prevalence of Score 1 (10%). Left 
molars showed a higher prevalence of Score 2 than 
right molars (60% and 30%, respectively). The left 
molars showed a lower prevalence of Scores 3b and 
3c than right molars (0% and 30% for both scores, 
respectively). The left molars showed a higher 
prevalence of Score 4 than right molars (20% and 
0%, respectively) as shown in table (3).

TABLE (2): Frequencies (n) and percentages (%) for the EAPD scores in incisor teeth of cases with MIH 
(number (n) = 10)

Scores 

Upper.left incisors
(ULI)

Upper.right incisors
(URI)

Lower.left incisors
(LLI)

Lower.right incisors
(LRI)

n % n % n % n %

No defect (Score 0) 4 40 4 40 5 50 5 50

Mild (Score 1) 2 20 2 20 1 10 1 10

Mild (Score 2) 2 20 3 30 3 30 3 30

Moderate (Score 3a) 2 20 0 0 1 10 1 10

Moderate (Score 3b) 0 0 1 10 0 0 0 0

Severe (Score 3c) 0 0 0 0 0 0 0 0

Severe (Score 4) 0 0 0 0 0 0 0 0

Severe (Score 5) 0 0 0 0 0 0 0 0
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MIH Severity according to EAPD in the incisor 
teeth

For the upper incisors; the prevalence of no 
defect was the same in the left and right sides (40% 
and 40%, respectively). The Left side showed a 
lower prevalence of mild defect than the right side 
(40% and 50%, respectively). The Left side showed 

a higher prevalence of moderate defect than the 

right side (20% and 10%, respectively).

While for the lower incisors; the prevalence of 

no defect, mild and moderate defects was the same 

in the left and right sides (50%, 40%, and 10%, 

respectively) as shown in table (4).

TABLE (3): Frequencies (n) and percentages (%) for the EAPD scores in molar teeth of cases with MIH (n = 10)

Severity 

Upper left molar 
(ULM)

Upper right molar
(URM)

Lower left molar
(LLM)

Lower right molar
(LRM)

n % N % n % n %

No defect (Score 0) 7 70 8 80 1 10 0 0

Mild (Score 1) 2 20 1 10 1 10 1 10

Mild (Score 2) 0 0 0 0 6 60 3 30

Moderate (Score 3a) 0 0 0 0 0 0 0 0

Moderate (Score 3b) 0 0 0 0 0 0 3 30

Severe (Score 3c) 1 10 1 10 0 0 3 30

Severe (Score 4) 0 0 0 0 2 20 0 0

Severe (Score 5) 0 0 0 0 0 0 0 0

TABLE (4): Frequencies (n) and percentages (%) for the severity according to EAPD in incisor teeth of 
cases with MIH (n = 10)

Severity 

Upper left incisors
(ULI)

Upper right incisors
(URI)

Lower left incisors
(LLI)

Lower right incisors
(LRI)

n % n % n % n %

No defect 4 40 4 40 5 50 5 50

Mild defect 4 40 5 50 4 40 4 40

Moderate defect 2 20 1 10 1 10 1 10
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MIH Severity according to EAPD in the molar 
teeth

For the upper molars; the left molars showed 
a lower prevalence of no defects than right 
molars (70% and 80%, respectively) and a higher 
prevalence of mild defects than right molars (20% 
and 10%, respectively). Both sides showed the same 
prevalence of severe defects (10%).

While for the lower molars; the left molars 

DISCUSSION 

Prevalence studies are important for both 
patients and dental practitioners to apply appropriate 
measures to limit the effect of MIH. As the data on 
the prevalence of MIH in Middle East countries 
is deficient, this study aimed  to evaluate the 
prevalence of MIH in a group of Egyptian children 
aged 8-12 years old in Giza Governorate (Osman 
et al., 2020).

This observational (cross-sectional) study 
included 371 students that were examined for the 
presence or absence and severity of molar incisor 
hypomineralization in Giza governorate. From 
Mounira Farghally school 221 students were 
examined and 150 students were examined from 
Aldenaweya school.Only Egyptian children from 
Giza governorate were included in this study to 

showed a higher prevalence of no defects than right 
molars (10% and 0%, respectively). The left molars 
also showed a higher prevalence of mild defects 
than right molars (70% and 40%, respectively). 
The left molars showed a lower prevalence of 
moderate defects than the right molars (0% and 
30%, respectively). The left molars also showed a 
lower prevalence of severe defects than right molars 
(20% and 30%, respectively) as shown in (table 5).

minimize variables that could affect the results. 
Large-scale studies in child populations are difficult 
to perform, particularly when a specific problem is to 
be determined. Precise calibration of the examiners 
is needed, therefore in many previous studies, only 
part of a particular child population was examined 
for the presence and prevalence of MIH ( Jälevik et 
al., 2001 and Ng et al., 2015 ).

MIH was found in ten children giving a 
prevalence of 2.7% among the examined children 
in Giza governorate which is in the limit with the 
global prevalence of MIH that has been estimated 
to range from 2.4 to 40.2% with an estimated  mean 
of 13.1 to 14.2% (Abdalla et al., 2020), and the 
Egyptian prevalence which was 2.3% to 14.2% 
according to the studies of Saber et al., 2018 and  
Osman et al., 2020.

TABLE (5): Frequencies (n) and percentages (%) for the severity according to EAPD in molar teeth of cases 
with MIH  (n  = 10)

Severity 

Upper left molar
(ULM)

Upper right molar
(URM)

Lower left molar
(LLM)

Lower right molar
(LRM)

n % n % N % n %

No defect 7 70 8 80 1 10 0 0

Mild defect 2 20 1 10 7 70 4 40

Moderate defect 0 0 0 0 0 0 3 30

Severe defect 1 10 1 10 2 20 3 30
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 However, this prevalence was lower than the 
estimated prevalence in middle and southeast 
Asian countries that ranges from 9.25% to 20.2% 
(Rai et al., 2019 and Davenport et al., 2019). 
Other studies showed various prevalence rates as 
India (0.48%), Hong Kong (2.8%), Brazil (40.2%) 
,Lebanon(26.7%) Dubai (27.2%), Nigeria (17.7%) 
,Kenya (13.7%) and Libya (2.9%) (Fteita et al., 
2006 ;  Kemoli, 2008 ; Soviero et al., 2009 ; 
Oyedele et al., 2015 and Abdalla et al., 2020). 

The present study showed that MIH occurs more 
in the mandible than in the maxilla which is in 
agreement with Jälevik et al., 2001 and Yannam 
et al., 2016, and in contrast to the results of Al-
Hammad et al., 2018 and Hamdan et al., 2020. 
Several factors can explain the arch difference of 
MIH prevalence as maxillary and mandibular molars 
may be examined under differing conditions. The 
sitting position of children during the examination, 
the lighting source can obscure the lesions of 
MIH in maxillary molars, and whether teeth were 
examined wet or dry. The higher prevalence of MIH 
in the mandible could also be due to earlier eruption 
than maxillary molars (Zawaideh et al., 2011 and 
Thakur et al., 2020)

The present study found that 70% of the children 
diagnosed with MIH presented lesions in both 
permanent first molars and incisors with different 
degrees, and 30% of them presented lesions in 
first permanent molars only. Severely affected first 
permanent molars in this study were; in the upper 
molars, both sides showed the same prevalence of 
severe defects. In the lower molars, the left molars 
also showed a lower prevalence of severe defects 
than the right molars. This may be explained by 
the fact that enamel loss due to occlusal load may 
lead to a rapid progression of caries, and because of 
the sensitivity associated with MIH, children avoid 
brushing, destroying the affected teeth.

The affected incisors revealed mild and moderate 
severity of MIH with a higher rate of opacities. This 
finding tended to be in line with most other studies 

in which affected incisors have rarely exhibited 
posteruptive breakdown because of the absence of 
masticatory forces upon these surfaces (Preusser et 
al., 2007 and Kirthiga et al., 2015)

Finally, MIH defects can influence the general 
health and quality of life of an affected child, and 
its treatment is often challenging to both the patient 
and clinician. For patients and dentists to apply 
appropriate measures to limit the effect of MIH and 
for policymakers to have a reliable picture of the 
defect characteristics in a specific population, the 
different parameters of MIH should be assessed 
(Ghanim et al., 2015 and Rodd et al., 2021).

CONCLUSIONS

From the results of this study, the following 
can be concluded:

1.	 The prevalence of MIH among a group of 
Egyptian children aged 8-12 years in Giza 
Governorate was 2.7%. 

2.	 There is no statistically significant difference 
between gender and the prevalence of MIH. 

3.	 MIH occurs more in the mandible than in the 
maxilla and occurs in molars teeth more than 
incisors teeth. 

4.	 The most prevalent defect reported in this study 
was demarcated opacity. 

5.	 The most common degree of severity of MIH 
in this studied population was the mild degree. 

Study limitations: 

·	 Diagnosis of MIH was made by inspection 
under the daylight. This may have resulted in 
the examiner missing some cases of MIH and 
possible confusion with other enamel defects.

·	 Another possible limitation for this study may 
be the association of MIH with a past medical 
history which was not possible to record due to 
the absence of the child’s medical records in the 
schools and the non-availability of the parents.
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·	 The difficulty of needed legal approvals.

·	 The study was done during the school day so 
the teachers were in a hurry so that the lessons 
would not be disrupted.

·	 Taking pictures for the cases was not so easy 
because of the large number of participants 
related to the time of school day.

RECOMMENDATIONS

1.	 Further studies with a larger sample are needed 
to study the prevalence and severity of MIH in 
different governorates in Egypt.

2.	 Further studies should be performed to determine 
the possible etiology and risk factors for MIH.

3.	 Regular follow-up and recall program for children 
affected with MIH for the application of the appro-
priate preventive and therapeutic measures.

4.	 There is also a need for formulating public 
awareness and preventive programs for MIH. 

5.	 Special attention should be given to determine if 
particular health conditions affect the prevalence 
of MIH. 
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