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Abstract

Molar incisor hypomineralization (MIH) is a dental condition characterized by enamel opaci-
ties, discoloration, and structural fragility, which can significantly affect individuals' psychological
and sociological well-being. In affected teeth, post-eruptive enamel breakdown often occurs,
resulting in structural deficiencies that increase dentin hypersensitivity and hinder effective oral
hygiene maintenance. This compromised hygiene can, in turn, elevate the risk of dental car-
ies and periodontal disease, necessitating more frequent dental interventions. Over time, these
challenges may contribute to the development of dental anxiety and behavioral management
difficulties. Moreover, MIH can lead to functional limitations, such as masticatory difficulties
and speech impairments. The impact of MIH extends beyond its physical symptoms, espe-
cially during childhood and adolescence, potentially resulting in significant psychosocial con-
sequences. Enamel discoloration and loss of structure may cause aesthetic concerns, reduced
self-esteem, and social withdrawal. Given the multifaceted effects of MIH, early diagnosis and
individualized treatment strategies are essential for mitigating both its physical and psychoso-
cial burdens, ultimately improving the overall quality of life of affected individuals. This scoping
review aims to comprehensively evaluate, based on current scientific evidence, the functional
and specific psychosocial impacts of MIH.

Keywords: Molar hypomineralization, oral health, pediatric dentistry, psychosocial functioning,
quality of life

INTRODUCTION

Molar incisor hypomineralization (MIH), a developmental enamel defect, was first
defined in 2001. It primarily affects 1 or more permanent first molars and, in some
cases, permanent incisors, presenting as well-demarcated qualitative enamel defects.’
Some studies have also reported MIH involvement in permanent canines and sec-
ond primary molars.2 Clinically, MIH manifests as well-demarcated opacities, ranging
from white/creamy to yellow/brown in mild cases. In more severe cases, the enamel
becomes porous, increasing the risk of structural breakdown and early tooth loss.3

Although MIH was formally defined in 2001, clinical observations of developmental
enamel defects affecting first permanent molars date back to the 1980s. Since then,
this condition has received increasing attention and has been extensively investigated
through global prevalence studies.* Comprehensive literature reviews have identi-
fied MIH as a significant global health concern due to its occurrence across diverse
populations.?®
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Researchers estimate the global prevalence of MIH to be
approximately 13.5%, with no statistically significant variation
across continents.? According to Lopes et al,? approximately
36.3% of MIH cases are classified as moderate to severe, with
incisor involvement reported in 36.6% of affected individu-
als. Moderate MIH typically involves enamel breakdown and
hypersensitivity that requires treatment. In contrast, severe
MIH is characterized by post-eruptive enamel breakdown,
atypical caries, atypical restorations, or tooth extraction due
to structural damage.? These findings underscore the global
importance of MIH in terms of both its widespread distribu-
tion and clinical severity.

The etiology of MIH has been attributed to a range of factors
occurring during the prenatal, perinatal, and postnatal peri-
ods.>¢ Although no definitive associations have been found
between MIH and maternal smoking, alcohol consumption,
or specific illnesses during the third trimester, certain mater-
nal medical conditions have been observed more frequently
in children with MIH.>¢ During the perinatal period, factors
such as hypoxia, preterm birth, low birth weight, delivery
complications, and cesarean section have been identified
as contributors, with hypoxia demonstrating a particularly
strong association.>® In the postnatal period, environmental
toxins, systemic illnesses, and especially antibiotic use during
the first 4 years of life have been highlighted as key con-
tributors.>¢ Additionally, conditions such as measles, bron-
chitis, otitis, gastrointestinal and renal diseases, and asthma
have been considered potential risk factors.®¢ Genetic pre-
disposition and epigenetic mechanisms may also influence
the development of MIH by modulating gene expression in
response to environmental exposures.®

Clinically, MIH is characterized by enamel defects accompa-
nied by discoloration, ranging from opaque white to yellowish
or brownish hues.” These color variations are determined by
the degree of mineralization disturbance within the enamel.
One of the most distinctive clinical features of MIH is the
well-demarcated boundary opacities between affected and
healthy enamel.”3 The severity of lesions varies, ranging from
mild opacities to extensive structural breakdown.> Although
the enamel initially forms with normal thickness, its hypo-
mineralized nature renders it fragile and susceptible to frac-
ture under masticatory forces, increasing the risk of dental
caries. This often results in atypical restorations, progressive
enamel breakdown, and, in severe cases, significant crown
destruction requiring tooth extraction.?

Developmental enamel defects such as MIH should be eval-
uated not only for their biological and clinical implications
but also for their negative impact on psychosocial well-
being. Discoloration, opacities, and structural loss can lead
to aesthetic concerns that adversely affect self-esteem and
self-confidence, particularly during childhood and adoles-
cence. These aesthetic issues may result in social withdrawal,
increased susceptibility to peer bullying, and may negatively
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influence academic performance, personal development,
and psychological health.® Furthermore, dental hypersensi-
tivity and structural defects associated with MIH can con-
tribute to speech impairments. Concerns about the aesthetic
appearance of teeth may discourage individuals from smil-
ing or speaking, potentially hindering their ability to form or
maintain social connections.® (Figure 1)

This scoping review explores the impact of MIH-related
pain, dentin hypersensitivity, aesthetic concerns, and func-
tional impairments on individuals' daily lives. In addition, the
psychosocial dimensions of MIH—including social isolation,
peer bullying, and reduced self-confidence—are analyzed
based on current scientific evidence. This framework high-
lights the importance of early diagnosis and individualized
treatment strategies in improving oral health-related quality
of life (OHRQoL). By presenting MIH not merely as a den-
tal condition but as a multifactorial issue with psychosocial
ramifications, this scoping review aims to enrich the existing
literature and guide future research.

SEARCH STRATEGY

In the present study, 4 electronic databases (PubMed,
ScienceDirect, Google Scholar, and Scopus) were searched
on October 1, 2024, by 2 pediatric dentists (T.A. and B.S.).
The search was conducted using the following terms: molar
incisor hypomineralization, molar incisor hypomineralisation,
molar-incisor hypomineralization, molar-incisor hypominer-
alisation, demarcated opacities, post-eruptive enamel break-
down, MIH, quality of life, QoL, oral health related quality of
life, OHRQoL, dental fear, dental anxiety, behavior manage-
ment, esthetic concern, aesthetic concern, dental esthetic,
dental aesthetic, bullying, and peer bullying. Only original
research articles, case reports, and case series focusing on
these topics were considered eligible. Systematic reviews
and meta-analyses were excluded. Grey literature was not
included in the scope of this review. Additionally, only arti-
cles written in English were included. The selection process
involved screening titles and abstracts, and when necessary,
reviewing full-text articles. A total of 32 articles were initially
identified, of which 31 met the inclusion criteria. One article
written in Spanish was excluded. The article selection pro-
cess is illustrated in Figure 2 (PRISMA flowchart of the study
selection process). The search strategy was framed based on
the Population-Concept-Context framework:

.  Population (P): Children and adolescents diagnosed
with MIH;

. Concept (C): Psychosocial and behavioral outcomes
associated with MIH, including pain, hypersensitivity,
aesthetic concerns, functional impairments, OHRQoL,
dental anxiety, behavior management issues, and peer
bullying;

«  Context (C): Clinical and community-based settings
across various geographic regions, based on original
research published in English between 2002 and 2024.
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Functional Limitations

Physical Health Dimension

Psychosocial Effects

Impact on Education and
Social Participation

Figure 1. The physical health dimension, functional limitations, psychosocial effects, and the impact of molar incisor

hypomineralization on education and social participation.

SEARCH RESULTS

A total of 31 studies published between 2002 and 2024 were
included in this review. The studies were conducted in a range
of countries, including Germany, Brazil, Sweden, the United
Kingdom, Nigeria, Mexico, Colombia, Egypt, Greece, Tlrkiye,
and India, reflecting a geographically diverse research inter-
est in the psychosocial and behavioral outcomes of MIH. The
majority of the studies adopted a cross-sectional design, while
others employed case-control, longitudinal, cohort, and in 1
instance, randomized clinical trial methodologies. The sample
sizes varied considerably, ranging from single-case reports to
large-scale investigations involving over 2000 children, with
participants’ ages spanning from 6 to 18 years. Molar incisor
hypomineralization diagnosis was most frequently based on
the European Academy of Paediatric Dentistry (EAPD) 2003
criteria. A variety of validated assessment tools were used
to evaluate psychosocial and behavioral outcomes, includ-
ing the Child Perceptions Questionnaire (CPQ in multiple
age forms), the Child Oral Health Impact Profile (COHIP), the
Children's Fear Survey Schedule-Dental Subscale (CFSS-DS),
the Dental Anxiety Questionnaire (DAQ), and scales related
to aesthetic perception. These instruments were applied to
explore domains such as OHRQoL, dental fear and anxiety
(DFA), behavioral management issues, aesthetic concerns,
and experiences of peer bullying. Most studies focused on
school-aged children, often assessing both children's and
parents’ perceptions of MIH-related impacts. Table 1 pre-
sents the authors, publication year, country, study design,
sample characteristics, diagnostic criteria, assessment tools,

psychosocial or behavioral outcomes, and key findings evalu-
ated in each included study.

MOLAR INCISOR HYPOMINERALIZATION AND
QUALITY OF LIFE

The World Dental Federation (FDI) defines oral health as a
fundamental component of overall health and well-being,
extending beyond the condition of the teeth and gums.® Oral
health plays a crucial role in quality of life, social interac-
tion, and psychological well-being. According to the FDI, oral
health encompasses the ability to eat, speak, smile comfort-
ably and without pain, contributing significantly to self-con-
fidence and social participation. This holistic view highlights
the physical, psychosocial, and functional dimensions of oral
health, reinforcing its central role in overall quality of life.

Quality of life is @ multidimensional concept involving physi-
cal, mental, social, and emotional functioning. The World
Health Organization (WHO) defines it as an individual's per-
ception of their position in life, in the context of their culture,
values, goals, expectations, and concerns.'® Oral diseases and
poor oral health can impair psychological well-being and
social functioning, particularly during childhood, when dental
appearance strongly influences emotional and social devel-
opment." Given this impact, researchers consider OHRQoL a
comprehensive indicator of general health.'

As a developmental enamel defect, MIH results in both
structural and aesthetic changes in the teeth, substantially
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" Identification of studies via databases and registers

Studies included in review
(n=31)

compromising OHRQoL. Affected teeth often exhibit hyper-
sensitivity to thermal, chemical, and mechanical stimuli,
leading many individuals to avoid brushing due to discom-
fort. This avoidance of oral hygiene increases the risk of
dental caries, plaque accumulation, and periodontal dis-
ease.’>' Progressive enamel degradation and post-eruptive
breakdown further exacerbate these issues, often requiring
repeated and sometimes invasive dental treatments.3

In severe cases, the structural integrity of enamel is signifi-
cantly compromised, affecting key oral functions such as
mastication and speech. Reduced chewing efficiency may
contribute to nutritional deficiencies, as individuals strug-
gle to consume foods with certain textures. Consequently,
this can result in poor nutrient intake and digestive prob-
lems.”> Speech impairments caused by enamel dam-
age and hypersensitivity can also hinder communication,
potentially leading to social withdrawal and reduced
self-esteem.®

5 ssg&rgz i:gr;t“iﬁed from Records removed before
§ ScienceDirect = 307 screening:
€ Google Scholar = 1216 —> Dufhcate records removed
5 Scopus = 812 (n=914)
—
v
Records excluded after title
Refo;r;!:;creened »| screen
(n =2345) (n = 2004)
v
Reports sought for retrieval Records excluded after abstract
@ (n = 341) ——»| screen
£ (n =309)
,,g, A
Reports assessed for eligibility
(n=32) —>
Reports excluded:
- Other than English (n = 1)
~—

Molar incisor hypomineralization has drawn increasing atten-
tion in clinical and academic settings due to its substantial
impact on children's OHRQoL. A growing body of evidence,
including systematic reviews, consistently shows that chil-
dren with moderate to severe MIH report significantly lower
OHRQoL compared to unaffected peers.>'121417-19 Common
symptoms—such as hypersensitivity, pain, and functional
limitations—can interfere with everyday activities like eating,
speaking, or brushing, affecting not only oral health but also
general well-being and self-confidence.’-131720-3 As MIH
severity increases, these effects become more pronounced,
leading to chewing difficulties, poor hygiene, and psychological
distress.’*7 Aesthetic concerns are especially common when
anterior teeth are involved, prompting some children to avoid
smiling or speaking in public.'®?* These findings underscore
that MIH is not only a physical condition but also a source of
emotional and psychosocial burden.’?2'2> Some studies report
that MIH alone can reduce quality of life," while others high-
light a severity-dependent relationship with OHRQoL. 41926
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Parental reports further support the psychosocial burden of
MIH. Although younger children may struggle to articulate
their discomfort, parents often notice emotional distress,
reduced self-confidence, and social withdrawal.?’ These
effects are more pronounced among children with concur-
rent dental caries or those from socioeconomically disadvan-
taged backgrounds.?*?’ Validated tools such as the CPQ8-10
and CPQ11-14, the C-OIDP, and the COHIP-SF have been
widely used to assess OHRQoL in children with MIH. These
tools consistently identify significant impacts in domains
such as "oral symptoms” and "functional limitations."'821.22:25
As children grow older, the emotional and social dimensions
of OHRQoL become more evident, especially regarding aes-
thetic concerns. Parent-reported tools such as the P-CPQ
often show elevated scores in emotional well-being domains,
reflecting parental awareness and concern.?'

Encouragingly, several studies report that preventive and
restorative treatments—such as fissure sealants, fluoride
varnishes, glass hybrid restorations, microabrasion, resin
infiltration, and composite restorations—can reduce hyper-
sensitivity, improve aesthetics, and restore functionality,
thereby positively influencing OHRQoL.%-3! However, persis-
tent issues such as enamel porosity and structural fragility
continue to pose challenges for both clinicians and patients.
These ongoing difficulties highlight the need for early diag-
nosis and the implementation of individualized, comprehen-
sive, and long-term treatment strategies to support affected
children's well-being and quality of life.?*32

Ultimately, the impairments associated with MIH can inter-
fere with daily functioning and negatively impact both oral
health and overall life satisfaction. In children and adoles-
cents, the aesthetic implications often lead to reduced self-
esteem, social withdrawal, and psychological distress. Studies
have shown that MIH negatively affects OHRQoL regardless of
severity, although the impact is more substantial in moderate
to severe cases.'’"9?>33 Despite these challenges, early diag-
nosis and timely treatment—such as sealants, microabrasion,
resin infiltration, and composites—can alleviate symptoms
and restore oral function and appearance. Adopting a multi-
disciplinary approach that combines prevention and restora-
tion is essential for minimizing the negative consequences
of MIH and improving the overall quality of life in affected
individuals.

MOLAR INCISOR HYPOMINERALIZATION AND
DENTAL FEAR, ANXIETY, AND BEHAVIOR
MANAGEMENT CHALLENGES

Dental fear refers to a reaction to a perceived threat, while
dental anxiety describes the anticipatory apprehension expe-
rienced before a dental visit. In children, these emotional
responses often overlap, prompting the use of the term
DFA to describe the combined phenomenon. Dental fear
and anxiety is considered multifactorial and is influenced by
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psychological traits, previous experiences, the clinical setting,
and sociocultural factors. Negative dental experiences can
intensify these responses, and globally, pediatric DFA affects
between 13.3% and 36.5% of children and adolescents.3*

Children with MIH often exhibit heightened tooth sensitiv-
ity, leading to discomfort during oral hygiene practices and
increased risk of caries and plaque accumulation.® Severe
cases typically require more frequent and complex interven-
tions and are associated with greater pain.?®> Even with ade-
quate anesthesia, managing carious MIH-affected molars can
be difficult due to persistent hypersensitivity.” Consequently,
MIH has been considered a potential contributor to DFA and
behavior management challenges.> However, existing evi-
dence presents conflicting results regarding the direct asso-
ciation between MIH and elevated levels of DFA.

The majority of studies report no clear link between MIH and
increased dental anxiety, even in severe cases.>?43-39 A recent
systematic review and meta-analysis confirmed this lack of
association.®> However, the same review noted that children
with MIH are more likely to face behavioral difficulties dur-
ing treatment, likely due to discomfort and the complexity
of care. This suggests that although MIH may not directly
trigger DFA, it can indirectly affect the child's experience by
increasing treatment-related stress.

Additional studies have highlighted the impact of MIH on
OHRQoL, primarily due to hypersensitivity and functional
limitations.> While DFA is not always elevated, MIH can still
shape children's perceptions of dental care, especially in
cases involving repeated invasive procedures.3>3638 For exam-
ple, children with active carious lesions in MIH-affected teeth
may report more anxiety, particularly during treatment.*°

Interestingly, most studies show no significant difference
in DFA between children with mild versus severe MIH.3641
Previous painful experiences and the need for invasive pro-
cedures appear to be stronger predictors of DFA than the
enamel defect itself. Furthermore, children without prior
dental visits and girls consistently exhibit higher DFA levels,
emphasizing the influence of experience and gender.?4383°

Longitudinal studies indicate that DFA tends to decrease with
age, likely due to increased exposure to oral health education
and familiarity with dental care through school-based pro-
grams or family support.*? However, MIH is associated with a
higher clinical burden, with children often undergoing more
frequent procedures—some without anesthesia—leading to
distress or behavioral resistance.?’ These experiences may not
be labeled as fear by the child but can shape long-term atti-
tudes toward dental care. One follow-up study found that
while anxiety levels normalized during adolescence, pain
management difficulties and behavioral issues persisted.*3

In summary, current evidence suggests that MIH alone
does not directly cause elevated DFA.>243536383941 Stjl|, the
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condition frequently coexists with pain, functional chal-
lenges, and behavior management difficulties. These factors
can influence a child's perception of dental care and con-
tribute to psychological distress. While the link between MIH
and DFA remains inconclusive, clinicians should adopt empa-
thetic and individualized treatment strategies, including pre-
ventive care and effective pain management, to reduce the
emotional burden and support long-term well-being in chil-
dren with MIH.

MOLAR INCISOR HYPOMINERALIZATION AND
AESTHETIC CONCERN AND BULLYING

Aesthetic perception plays a significant role in how individu-
als, particularly children, evaluate their dental appearance
and overall self-image. Although subjective in nature, aes-
thetic perception is shaped by social norms, cultural expec-
tations, and physical characteristics such as tooth color,
alignment, and structural integrity.” In children with MIH,
enamel opacities and discoloration—especially affecting the
anterior teeth—can negatively impact self-perception and
increase psychological distress.*

Molar incisor hypomineralization-related aesthetic concerns
are particularly pronounced in children over the age of 9 and
in cases involving multiple teeth.’™® These children often
experience heightened self-awareness regarding visible
enamel defects, leading to dissatisfaction with their dental
appearance.’® Studies using validated instruments such as
the CPQATA consistently show that MIH-affected children
report increased self-consciousness due to enamel discolor-
ation and irregular tooth morphology.'s4

These aesthetic impairments may lead to reduced self-
esteem, avoidance of smiling, and limited social engage-
ment. Parents often perceive these concerns not merely
as cosmetic but as significant factors affecting their child's
emotional well-being.'® Encouragingly, clinical interven-
tions like resin infiltration have been shown to improve not
only the visual appearance of teeth but also children's con-
fidence in social settings.*® Artificial intelligence-assisted
digital analyses further confirm a correlation between the
severity of enamel defects and dissatisfaction with dental
appearance.¥’

In addition to aesthetic discomfort, MIH can increase vul-
nerability to peer bullying. Bullying—defined as persistent,
intentional aggression marked by a power imbalance—can
have serious psychosocial consequences.*®3” Children with
visible dental anomalies may be at greater risk of exclusion
or ridicule.**0 Several reports have documented instances in
which MIH-affected children exhibited low self-confidence
and difficulty forming peer relationships, with bullying being
a recurring theme.* Following aesthetic dental treatment,
improvements have been noted not only in appearance
but also in self-esteem, social participation, and academic
performance.®
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Despite these findings, the link between MIH and bully-
ing remains underexplored. Existing studies tend to focus
on appearance-related concerns, often neglecting deeper
aspects such as the frequency, duration, and emotional
impact of bullying.#+#° Cultural influences and the perspec-
tives of parents and teachers—who often witness these
challenges—are also rarely addressed.

Future research should examine the broader psychosocial
implications of MIH, with particular attention to bullying and
social exclusion. Integrating children's voices into academic
research can offer valuable insights into how these experi-
ences shape emotional development. A deeper understand-
ing of these dimensions will support more holistic clinical
care and promote targeted strategies to address both func-
tional and psychological needs.

CONCLUSION

Molar incisor hypomineralization is more than a structural
dental defect; it is a multifactorial condition with far-reach-
ing implications for oral health, psychosocial development,
and overall quality of life. The condition often results in den-
tin hypersensitivity, post-eruptive enamel breakdown, and
aesthetic changes that compromise basic oral functions such
as eating and speaking.

Achieving adequate local anesthesia in MIH-affected teeth
is often challenging. Due to the increased sensitivity of
hypomineralized tissues, children may experience more
pain during dental procedures. These painful experiences
not only complicate clinical management but can also lead
to negative attitudes toward dental care. Therefore, ade-
quate pain control in MIH cases is essential for both treat-
ment success and long-term patient cooperation.

In children and adolescents, the presence of visible enamel
defects frequently leads to emotional distress, reduced self-
esteem, and social withdrawal. These effects highlight the
need to recognize MIH not only as a clinical concern but
also as a psychosocial issue . Additionally, the recurrent and
sometimes invasive dental treatments required may foster
negative attitudes toward dental care.

Given these complex challenges, early diagnosis and person-
alized treatment planning are essential. A holistic approach
that integrates clinical management with psychologi-
cal and social support can enhance long-term outcomes.
Furthermore, incorporating MIH into broader public health
frameworks may help optimize care strategies, raise aware-
ness, and promote equity in access to treatment.
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