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ABSTRACT

Objective: To determine the knowledge and clinical experience of dentists regarding MIH in Kerman/Iran.
Material and Methods: In this cross-sectional study, a census sampling method was used, and all dentists
registered in Kerman medical council were asked to participate in the study. A validated and reliable
researcher administered questionnaire was used to determine participants' demographic characteristics,
knowledge, and clinical experience. The association between knowledge score and demographic variables
was determined using an independent t-test and ANOVA. The level of significance was set as 0.05. Results:
Overall, 400 specialized and general dentists in Kerman completed the questionnaire. The mean knowledge
score of dentists was 6.6+1.9 of 11. Female dentists” knowledge was higher than male dentists (p<0.05).
General dentists had a higher level of knowledge regarding MIH compared to specialists (p<0.05). Overall,
79.5 % had been faced with MIH during their practice years. After confronting MIH teeth, 48.8% of dentists
referred patients to specialists for treatment. Providing aesthetics was considered the most difficult part of
treatment (48.2%). Resin composite was the most favorable dental material for treating MIH (60.9%).
Conclusion: Although most dentists in Kerman had encountered MIH defects during their clinical practice,
they did not have enough knowledge of the defect and required education on all aspects of MIH diagnosis
and management. Younger dental practitioners, general dentists and females presented higher knowledge of
MIH.
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Introduction

The term Molar-Incisor-Hypomineralization (MIH) was first introduced by Weeheijm et al. in 2001
[17. It is defined as a hypomineralized defect of enamel that originates from a systemic problem affecting one
or more first permanent molars. Permanent incisors are also usually involved [27. Although the definite cause
of the defect is still unclear, studies suggest that MIH is probably associated with fever and childhood illnesses
such as pneumonia and asthma [3-57.

This condition is widely reported in recent literature as a common enamel defect in children [4,6-87.
‘White to brown demarcated opacities are reported due to mineral changes in enamel composition, leading to a
porous enamel surface. This makes the affected teeth more susceptible to dental caries [97. Mild MIH
conditions exhibit similar clinical signs as dental caries, and in areas where caries rate is lowering, the
diagnosis of the condition has become more prevalent [107]. Results of a meta-analysis reported the mean
worldwide prevalence of MIH to be 18.1% (11.8-14.5%) [117]. The burden of disease seems to be higher in
middle and low-income countries [117].

Teeth with MIH are sensitive to different stimuli leading to insufficient oral health care [27. In
severe cases, enamel breakdown results in extensive treatment needs [27]. Also, MIH has negative effects on a
child’s quality of life. In addition to pain, it contributes to a lack of self-esteem and embarrassment, especially
when incisors are involved [127.

Child’s behavior management is another challenge as this is a condition that needs treatment in young
children [187. Obtaining efficient local anesthesia is also reported to be difficult. Due to disordered enamel
prisms, opacities act unpredictably during treatment and cavity preparation is often difficult [147. Likewise,
many adhesive dental materials fail to bond effectively with MIH affected teeth [137.

Elhennawy et al. [15] carried out a study to assess the knowledge and attitude of German dental
students regarding MIH and reported that they did not have enough knowledge of the condition and were not
confident with the diagnosis and treatment. Many dental professionals around the globe consider MIH as a
condition that needs further investigation [16-197. One study conducted in two dental schools in Iran revealed
that more than half of Iranian academic specialist dentists were not confident in diagnosing MIH and
presented diversity regarding treatment planning for this condition. This study did not include general
dentists working in private practice; therefore, it is not generalizable to the whole dentist population group.
[167]. Meanwhile, research about MIH is limited in Asia, Middle East [27] and Iran. Therefore, this study
aimed to determine the knowledge and clinical experience of general dentists and specialists regarding MIH in

Kerman city, the center of the largest province in the southeast of Iran.

Material and Methods
Study Design and Ethical Clearance

This analytical cross-sectional study was carried out in the city of Kerman, which is the center of the
biggest province in southeast of Iran. Data was collected from September 2019 to July 2020. The study was
approved by the ethics committee of Kerman University of Medical Sciences and ethical code
IR.KMU.REC.1899.124 was allocated to the study. Written informed consent was obtained from each dentist

prior to data collection.

Population
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A census was carried out, and all dentists who were registered in Kerman medical council were
selected to participate in the study. Among them, 410 were general dentists, and 80 were specialists in different
fields of dentistry. Dentists with at least one year of clinical experience were included in this research, and a

total of 400 dentists were included.

Data Collection

Based on previous similar studies [2,10,127, researchers designed a structured questionnaire that was
used for data collection. A last year dentistry student referred to each dentists’ workplace and asked each
dentist to fill out all sections of the questionnaire. Two pictures of hypomineralyzed teeth were also given to
each dentist to help recognition of MIH condition. The first section of questions recorded demographic data
such as age, sex, graduation year, and total years in clinical experience and the dental specialty. The second
part of the questionnaire included 11 questions to assess dentists' knowledge and 11 questions to record their
clinical experience regarding treatment of MIH teeth. Answering options for knowledge questions were as:
True, False, and Do Not Know. Subsequently, each participant was given a knowledge score ranging from 0-
11, and the association with demographic variables was determined. The most frequent and less frequent
answers to clinical experience questions were also reported using descriptive statistics.

Questionnaire validity check was carried out by 10 dentists who were specialists in operative and
pediatric dentistry. Also, before the study, a pilot study was carried out on 60 specialists and general dentists
to check the validity and reliability of the questionnaire (alpha Cronbach=0.57). Data from this pilot study was
not included in the main study. Test-retest reliability of the questionnaire revealed an inter-class correlation of

0.8. Internal consistency of questions was also assessed (alpha Cronbach=0.57).

Data Analysis
Independent t-test and one-way ANOVA was used for data analysis with IBM SPSS software (version
18.0; SPSS Inc., Chicago, IL, USA) version 20. The level of significance was considered p<0.05.

Results

Overall, 400 dentists were included in the study. Table 1 presents the demographic profile of Kerman
dentists who were eligible to participate in the study. Among the 400 dentists, 396 completed all parts of the
knowledge section of the questionnaire. However, in Table 1, data are presented based on 400 dentists. The
mean knowledge score was 6.64 £ 1.9. Minimum and maximum knowledge scores were zero and 10,

respectively.

Tablel. Demographic characteristics of participants.

Variables Categories N (%)
Age <31 Years 123 (30.7)
31-40 Years 182 (45.5)
41-50 Years 47 (11.8)
>51 Years 44 (11.0)

Not Answered 4(1.0)
Gender Male 235 (58.8)
Female 161 (40.2)

Not Answered 4(1.0)
Place of Dental Clinical Experience Private Office 166 (41.5)
Dental Clinic 138 (34.5)
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Both 84 (21.0)
Not Answered 12 (3.0)
Total Years in Clinical Experience <6 Years 106 (26.5)
6-10 Years 151 (87.8)
11-15 Years 40 (10.0)
>16 Years 92 (23.0)
Not Answered 11(2.7)
Major in Dentistry General Dentist 327 (81.7)
Specialist 73 (18.8)

Frequency of responses to MIH knowledge scores is presented in Table 2.

Table 2. Frequency of responses to MIH knowledge questions.

Knowledge Questions True False Don't know
N (%) N (%) N (%)

Caries Pattern in MIH Teeth is Different to Caries Pattern in Normal Teeth 317 (79.2) 55 (18.8) 24 (6.0)
MIH is Different to Fluorosis 345 (86.2) 12 (3.0) 43 (10.8)
MIH Prevalence is Higher than 20% in Iranian Children 44 (11.0) 48 (12.0) 308 (77.0)
MIH has Increased Over the Past Ten Years 81 (20.2) 43 (10.8) 276 (69.0)
Global Investigations of MIH Defect is Necessary 329 (82.2) 27 (6.8) 44 (11.0)
Genetic Factors can Influence MIH Defect 314 (78.5) 28 (7.0) 58 (14.5)
Drugs can Cause MIH Defect 314 (78.5) 8 (2.0) 78 (19.5)
Chronic Systemic Diseases can Cause MIH Defect 302 (75.5) 28 (7.0) 70 (17.5)
Acute Systemic Diseases can Cause MIH Defect 254 (63.5) 40(10.0) 106 (26.5)
Fluoride can Cause MIH Defect 162 (40.5) 117 (29.2) 121 (80.3)
Environmental Pollutants can be a Determinant of MIH 203 (50.8) 31 (7.7) 166 (41.50)

As shown in Table 8, female dentists had significantly higher knowledge scores than male dentists
(p<0.05). Considering age groups, 31-40year-old dentists had higher MIH knowledge score compared to other
age groups (p<0.05). Also, general dentists’ knowledge regarding MIH was significantly higher than
specialists in different fields of dentistry (p<0.05). According to the results of one-way ANOVA, MIH
knowledge score was not different based on place of dental clinical experience and total years of clinical
experience. In addition, dentists who graduated from general dentistry during the years 2001-2011 had a
higher score of MIH knowledge than those who graduated during the years 2011-2022 and 1991-2001

(p<0.05).

Table 3. Dentists' knowledge score based on demographic characteristics.

Variables N Mean (SD) p-value
Gender
Female 161 7.1(1.7) <0.001%*
Male 231 6.3 (1.9)
Age
<81 Years 119 6.0 (1.9) <0.001%*
81-40 Years 182 7.1(1.5)
41-50 Years 47 5.8 (2.4)
>51 Years 44 7.0 (2.1)
Major in Dentistry
General Dentist 326 6.7 (1.9) 0.04%
Specialist Dentist 70 6.2 (1.9)
Place of Dental Clinical Experience
Private Office 166 6.8 (1.9) 0.05
Dental Clinic 134 6.6 (2.0)
Both 84 6 (1.5)
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Years in Clinical Experience

<6 Years 106 6.6 (1.4) 0.66
6-10 Years 151 6.7 (2.0)
11-15 Years 40 6.7 (1.2)
>15 Years 88 6.4 (2.4)
Graduation From General Dentistry
1991-2001 43 6.5 (1.8) 0.00%*
2001-2011 131 7.3 (1.6)
2011-2022 186 6.3 (1.8)

*Statistically significant (p<0.05).

Results showed that only 11.8% of dentists had obtained some kind of information about MIH in
recent years and half of them (46.5%) used the internet to gain information. During their dental clinical
experience, 79.5% of dentists mentioned that they had confronted MIH tooth and most of them (48.8%)
referred these patients to specialists for treatment. Most dentists considered the lifespan of the restorative
material (58.2%) and the bonding strength of the restorative material (53.4%) in their choice of the type of

restorative material for the treatment of teeth with MIH (Table 4).

Table 4. Highest and lowest prevalent responses to dental clinical experience questions regarding MIH
condition.

Responses
Questions Related to Clinical Experience Highest Frequency Lowest Frequency
(%) (%)
Have you gained information regarding MIH in recent years? No (88.3) Yes (11.8)
If yes, where have you gained this information from? Internet (46.5) Retraining (18.9)
In which aspect of MIH, do you feel the most need for clinical All items (49.5) No (2.8)

education?

Teeth affected with MIH have more clinical problems
compared to normal teeth.

Have you encountered MIH during your clinical experience?
What is the most difficult part of treating MIH?

Which factor do you consider most when choosing dental
materials for treating MIH condition?

Which dental material do you mostly use for treating MIH
condition?

How confident are you about the right diagnosis and
treatment of MIH condition?

When confronting MIH condition, do you refer patients to a
specialist?

If yes, what are the limitations of treating MIH condition?

I agree (43.5)

Yes (79.5)
Providing aesthetics
(43.2)
Longevity (58.2)

Resin composite (60.9)

I am not confident but I
follow the patient (61.9)
Yes (48.8)

Lack of knowledge
regarding treatment of
MIH condition (54.6)

I disagree (5.8)

No (20.5)
Providing efficient
anesthesia (2.9)
Recent findings from
literature (10.9)
Cast restorations (2.1)

I am completely confident
(16.4)
No (24.3)

Problem in achieving
efficient local anesthesia
(5:9)

Discussion

This study was a census consisting of all eligible general dentists and specialists in different fields of
dentistry in the city of Kerman, Iran. Although there have been studies regarding the prevalence and etiology
of MIH in Iranian children [20-227, only one study carried out by Bagheri et al. evaluated Iranian dentists’
knowledge about this condition and this study was carried out on academic dentists who were specialists in
different fields of dentistry and did not include general dentists [167].

The mean knowledge score of dentists was 6.6 out of 11. Therefore, we can assume that dentists’

knowledge regarding MIH is still insufficient. Nearly 4 out of every five dentists did not know anything about
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the prevalence of MIH in Iranian children and most respondents thought that it was higher than 20%.
Nevertheless, most studies in Iran have revealed the prevalence of MIH less than 20% [21-257]. And others
have obtained prevalence rates extremely near to 20% [20,22,267]. Based on a study on Indian dentists, the
prevalence of this condition was thought to be less than 10% in India [14,27,287. Only in recent years, the
MIH condition is mentioned as a developmental defect in most dentistry textbooks and before that, this
condition might have been misdiagnosed with caries. Therefore, it seems that differential diagnosis between
dental caries and MIH is a problem for Iranian dentists, resulting in higher estimates of the condition.

Considering MIH etiology, most dentists had consensus regarding genetics, drugs and systemic
diseases as influencing factors of MIH. A large percentage of them considered the condition as being different
from fluorosis but surprisingly, about half of them believed that fluoride could be an etiologic factor of MIH.
Research in other countries revealed similar results; for example, Upadhyay et al. [147] reported that Indian
dentists showed disparity about the etiologic factors associated with MIH and about 15% of them considered
fluoride as an etiologic factor. In Kerman, natural fluoride level in water is high [297, and the similar clinical
appearance of fluorosis and MIH 807 can be the reason for considering MIH as a factor related to fluorosis.
This further reveals the need for educating dentists about differences between MIH condition and other
developmental enamel defects like fluorosis.

As mentioned above, high diversity was seen in dentists’ knowledge of MIH. The other study carried
out in Iran also reported that academic specialist dentists presented high diversity regarding MIH knowledge
about the prevalence and clinical manifestations of the condition [167. Dentists who are in practice in Kerman
or any other city are graduated from different dental schools across Iran or even from other countries, and due
to different educational policies, have different knowledge levels of this topic. Studies from other parts of the
world have also confirmed this finding. For example, members of the Australian dental pediatric community,
mostly pediatric dentists and general dental practitioners, presented diverse information regarding the
etiology of MIH. Also, less than a fifth had correct knowledge about the condition's prevalence, despite
existing information in the country. Likewise, Chilean oral health care providers did not reveal a consensus
about MIH prevalence and clinical management [10,187.

In the present study, female dentists had more information about MIH than male dentists, which was
in line with what Gambetta-Tessini et al. [107] concluded. Likewise, dentists 31-40 years old had the highest
knowledge level compared to other age groups. Unexpectedly, general dentists' knowledge regarding MIH
was higher than dental specialists. While, according to what Alanzi et al. [27] revealed, the perception and
knowledge of general dentists regarding MIH was lower than that of specialists. Many dental specialists like
orthodontists may never encounter the need for treating MIH affected teeth due to the irrelevant treatment
specialty, whereas other specialists like pediatric dentists or endodontics may be faced with this defect more
frequently. Nevertheless, general dentists visit a wide range of patients and are more likely to encounter MIH
affected teeth. This could motivate them to acquire more information about this condition contributing to
higher knowledge scores compared to specialists as a whole group. Still, more research is needed to confirm
this as the findings of the literature show disparity.

This study showed that most dentists had not obtained new information about MIH in recent years
and about half of those had referred to the internet as an information source. Alanzi et al. [27] also confirmed
that the internet was the most used source for retrieving information in general dentists. Meanwhile,

specialists tended to refer to journals for obtaining new information.
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Half of participants claimed that they needed education in all aspects of MIH. Almost in line with this
finding, a much higher percentage of Indian dentists (88%) stated that they needed more education regarding
MIH management [97].

In this research, about four of every five dentists had encountered MIH during their clinical
experience. The other study performed on Iranian academic dentists similarly reported that 85% of dentists
had faced this defect in their clinical practice [167. The study, which was carried out on 1500 Indian dentists,
revealed that nearly all had encountered MIH during their years of clinical practice and nearly 9 out of ten
believed that the management was challenging [147]. Based on Kerman dentists’ report in this study, providing
esthetics was considered the most challenging MIH treatment procedure. Meanwhile, providing sufficient local
anesthesia was not a widely reported challenge in this study. Among Indian dentists, providing long-term
restorations was considered the most difficult part of MIH management, whereas providing local anesthesia
was reported a challenge in 7% of them [[147].

Regarding treatment, resin composite was the most commonly used dental material and longevity was
considered the most important characteristic for choosing a dental material. Iranian academic dentists of Shiraz
and Tehran also used resin composite for the treatment of MIH affected teeth. This dental material was
especially used by pediatric dentists, and endodontists and adhesion to tooth surface was the most highly
considered factor for material choice [167]. Alanzi et al. [27] reported that in Kuwait, dentists used resin
composite, and in severe cases, a preformed metal crown was preferred. Slightly different from our results,
Spanish dentists tended to choose Resin modified glass ionomer to treat MIH. Whereas for anterior affected
teeth, resin composite was most commonly used. When choosing dental material for MIH treatment, durability
and the potential to remineralize tooth structure was considered most [37. Hussein et al. [7] also claimed that
glass ionomer was the material of choice for MIH treatment. Meanwhile, German dental students thought that
the material of choice for treatment of MIH was resin composite and metal crowns [15].

Finally, a high percentage of dentists reported not being confident about diagnosing MIH and most of
them believed to have a lack of knowledge regarding the condition. Elhennawy et al. [157 also reported that
only 16% of dental students in Germany were confident regarding MIH diagnosis. In Kuwait, Alanzi et al. [2]
claimed that dentists were not confident in diagnosing MIH. Meanwhile, specialists presented more confidence
in diagnosing MIH compared to general dentists.

Overall, it seems that a large proportion of dentists encounter MIH affected teeth during their clinical
practice, most of which require more education and training. Even when diagnosed, the treatment is still
challenging for dentists. Therefore, dental students should be provided with more training of MIH
management and diagnosis. Also, continuing education courses would help dentists obtain new information on
the condition.

This was a cross-sectional study, and any association between MIH and other factors have to be
confirmed through longitudinal research. More research has to be carried out to specify different aspects of
MIH that dentists have a low knowledge level. Also, if different specialties are compared separately in larger

sample sizes, a better view would be provided into determining target groups in need of more training.

Conclusion
Dentists in Kerman did not have enough knowledge of MIH prevalence and there was some

misunderstanding regarding some etiologic factors. Nevertheless, most of them had encountered this defect
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during their clinical practice and required education on all aspects of MIH diagnosis and management. Also,

younger dental practitioners, general dentists and females presented higher knowledge of MIH condition.
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