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Introduction
During the process of odontogenesis, 
each alteration resulting from diverse 
disturbances is named as developmental 
defect of enamel (DDE). It may be 
seen with or without other hard tissue 
dysplasia.[1] Disturbances in hard tissue 
matrix and mineralization could lead 
to enamel hypoplasia (EH) or enamel 
opacities (EO). EH according to the 
quality of mineralization classified to 
EO with two subgroups, demarcated or 
diffused.[2,3]

In spite of normal mineralization of matrix, 
thickness of enamel is reduced in EH. 
In EO some parts of enamel matrix fail 
to mineralize completely and appear as 
demarcated or diffused opacities.[4]

Prevalence of DDE in developed countries 
has been reported in range of 9‑63% in 
permanent teeth.[2]

The most common involved teeth maxillary 
was central and first molar, respectively.[5] 
Nowadays MIH is a hot topic in pediatric 
dentistry. Dental enamel would be formed 
in three interrelated phases. In addition to 
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Abstract
Background: Molar‑‑incisor hypomineralization (MIH) could be appeared in condition of 
calcium (Ca2+) disorders. Body height is an index of growth health monitoring in child that may be 
assumed by calcium metabolism. This study was designed to compare the body height of 8‑‑9 years 
old schoolchildren with MIH and control group. Methods: This cross‑sectional study was carried 
out by examination of 606 Iranian healthy schoolchildren for recording enamel defects and body 
height measurements by a single trained examiner. Putative etiological factors were evaluated using 
the structured questionnaire. The questionnaire was about maternal, prenatal, and postnatal factors. 
Statically analysis was done using t‑test and Chi‑square test in SPSS 22. Results: The prevalence of 
MIH in the schoolchildren was 52.9%. Prevalence of MIH significantly was higher in girls. Most of 
maternal and child’s parameters appeared to have no significant correlation with MIH except birth 
weight, antibiotic therapy, maternal disease in pregnancy, and medication (P < 0.05). Conclusions: In 
spite of lower body height in schoolchildren with MIH, there was not any significant correlation 
between them.
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genetic factors, ameloblasts are sensitive 
to environmental changes like temperature 
rise, PH changes, and hypocalcemia.[5‑9] 
Also some medical problems (parental, 
postnatal) have been implicated.[7,10,11] 
Two‑thirds of stress lead to EH occurring in 
first year of life.[12]

Other than esthetic aspect, 
susceptibility to caries, bacterial plaque 
accumulation, occlusal problems, and tooth 
sensitivity are the main side effects of 
MIH.[13]

EH provides an inevitable marker of 
physiologic stress during parental and 
childhood periods.[14]

Scientist believe that stature is an excellent 
measure of conditions in childhood. It 
is the outcome of complex interaction 
between genetic, socioeconomic 
conditions, and environmental factors. 
Although genetic analysis have shown 
hundreds of genes are involved in stature 
control but its expression is influenced 
upon some factors during growth and 
development.[15]

This study was designed to compare the 
body height of 8‑‑9 years old children with 
MIH and control group.
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Methods
Study design and participants

A randomized cluster sample of 606 children between 8 
and 9 years old, who had their first permanent molars and 
incisors, were evaluated. The date of ethical committee is 
1394(2015). The students with history of serious illness 
or chronic medical conditions such as diabetes mellitus, 
seizure or asthma, syndromic disorder, or taking unusual 
drugs like corticosteroids or cytotoxic were excluded from 
the study.

Study instruments and assessment of variables

Patient consent form was completed with the 
questionnaire as a part of it. Information regarding 
demographic data, medical history, pregnancy, birth 
weight, duration of breastfeeding and antibiotic therapy 
was obtained through a structured questionnaire. This 
study was carried out in two steps. A cross‑sectional 
study was initially conducted to estimate the frequency 
of MIH in 8‑‑9 years old students of both sexes. 
Clinical criteria according to Weerheijm’s study were 
used to diagnose MIH, a demarcated defect composing 
the different enamel translucency. The involved enamel 
has normal thickness with a smooth surface and may 
appear white, yellow, or brown.[16,17] In second phase, a 
case‑control study was performed to compare the average 
of body heights of students with MIH and control group.

Dental examinations were conducted by a single trained last 
term students of dentistry. She was trained in use of MIH 
through color photographs. Only permanent teeth were 
selected for observation, clinical examinations were done 
after brushing and drying teeth with a sterile gauze using 
artificial light. Body heights of students were measured by 
standing height index.

Statistical analysis

Descriptive and analytical statistics were computed by the 
software SPSS version 22. Initially, descriptive statistics 
were calculated for the characteristics of the subjects, 
frequency and percentages for categorical variables, mean, 
SD, and percentages.

The Kolmogorov–Smirnoff test was used to analyze 
the normality of data. Using Chi‑square test categorical 
variables were compared. Furthermore, quantitative 
variables were compared through t‑test. A probability value 
of P < 0.05 was considered statistically significant.

Results
There were 12 refusal to join the study, while 640 signed 
informed consent from parents were returned by children. 
However, 34 children did not fulfill inclusion criteria. 
Therefore, 606 school children participated in the study, 
composed of 296 males and 310 females.

Table 1 shows the prevalence of EH and EO between two 
sexes. Of 606 examined schoolchildren aged 8‑‑9 years, 
321 had some form of DDE. Diffused opacity was the least 
common type of DDE in both sexes [Table 1].

The frequency of environmental and maternal factors of 
MIH was shown in Table 2. 30 (9.3%) schoolchildren 
in MIH group and 29 (10.2%) in group without MIH 
had history of allergy. There was no statically significant 
relation between history of allergy and MIH (P = 0.73).

12 (3.7%) children with MIH and 19 (6.7%) without MIH 
had previous frequent fever. Analysis showed relationship 
between frequent fever and MIH was not statically 
meaningful (P = 0.1).

Of 321 schoolchildren with MIH, 33 children (10.3%) 
had low birth weight (<2500 g). The difference in 
frequency among the study groups is statistically 
significant. P = 0.01 indicating the prevalence of MIH 
varies in direct relation to birth weight [Table 2]. 
Although the rate of long breastfeeding (more than 
6 month) was higher in MIH group, 291 (90.7%) rather 
than 250 (87.7%), but the difference was not statically 
significant (P = 0.5) . The following variables related 
to the child were reported below: positive history 
of allergy (P = 0.73), recurrent fever (P = 0.1), and 
previous sever infection with antibiotic taken  during 
childhood (P = 0.004), and low birth weight (P = 0.01). 
There was a statistically significant relationship between 
occurrence of MIH and antibiotic taking and low birth 
weight [Table 2].

Cross‑sectional analysis indicated no significant association 
between MIH and body height [Table 3].

Discussion
This cross‑sectional study focused on the putative factors 
identified in an Iranian schoolchildren with MIH to MIH 
occurrence was omitted by evaluating simultaneous 
involvement of incisor and molar teeth.[18‑20]

Molar and incisor teeth were selected because 
permanent teeth were affected more than primary 

Table 1: Distribution of types of developmental defects of enamel (DDE) in permanent teeth according to the number 
of affected teeth

Group Diffused opacity n (%) Demarked opacity n (%) Enamel hypoplasia n (%) Total n (%)
Girls with DDE* 24 (14.1) 73 (42.9) 73 (42.9) 170 (100)
Boys with DDE 19 (12.6) 62 (41.1) 70 (46.3) 151 (100)
*Developmental defects of enamel, Chi‑square test, P=0.001
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teeth by DDE, and molar and incisor teeth are most 
commonly involved.[4,7]

Whole permanent teeth except third molars are calcified 
completely before 8 years old, therefore 8‑9 year‑old 
schoolchildren participated in the study.[21]

According to the results, the lower the birth weight of child, 
the greater chance to develop MIH. It could be constructed 
that MIH is a sign of calcium disorders associated to 
childhood period.[4,13,22,23]

Regarding sex, the greater prevalence of MIH in girls was 
similarly documented by others[24,25] but in contrast with 
results of Basha.[22]

History of infectious disease during childhood  was more 
in MIH group. it might be related to elevated temperature 
in sever infectious that affect the ameloblasts.[26] Of course 
antibiotic use following infectious disease could impact on 
ameloblasts in addition to fever.[27]

Maternal factors such as use of medications and infection 
during the parental period have been associated with a 
higher prevalence of MIH. Hypocalcemia and vitamin D 
mal absorption associated to above maternal problems 
could damage to ameloblasts.[4]

Prevalence of MIH was similar in both groups, regarding 
premature birth and type of nutrition. These factors 
could influence on vital odontoblasts more than non‑vital 
ameloblasts .[28]

On the other hand, in critical period of teeth calcification, 
first 6 months of newborn, maternal antibody are 
accessible and environmental factors almost would be 
ineffective.[29]

It is noteworthy that premature birth and dry milk fed 
children are points of more attention to take supplements.[30] 
The authors suggested to compare future study.

There was no meaningful difference between two groups 
in view of history of allergy and trauma to teeth. Of 
course, ameloblasts are sensitive to hypoxia, but most of 
the schoolchildren have mild to moderate allergy without 
need to hospitalize. Therefore, this factor could not impact 
ameloblasts. Simultaneous evaluation of body height and 
MIH was a new topic that was measured in this study by 
Clarck et al.[31] Data showed although average of body 
height in MIH group was lesser than control group, it was 
not statistically meaningful. Multifactorial process terminate 
to MIH and body height and some of them were inevitable 
in this study. It could be suggested to design similar studies 
with larger sample size, after growth mutation and dentin 
disorders in future studies. Some of the limitation of our 
study was inability to determine severity of hypoplasia in 
different tooth surface.

Conclusions
Despite our limitations, the present data showed 
schoolchildren who had history of severe infection in early 
childhood, low birth weight, and maternal problem are 
predisposed to MIH.
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