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ABSTRACT 

Developmental enamel defects (DEDs) constitute a clinically significant group of conditions with multifactorial etiology. 
Beyond their structural and functional consequences — including dentinal hypersensitivity, increased susceptibility to caries, 
and mechanical fragility — developmental enamel defects significantly reduce oral health-related quality of life (OHRQoL) 
in the pediatric population. 
The aim of this literature review was to characterize three distinct developmental enamel defects — molar-incisor 
hypomineralization (MIH), dental fluorosis, and amelogenesis imperfecta (AI) — and to evaluate their impact on OHRQoL 
in minor patients. 
Between March and May 2026, the PubMed and Google Scholar databases were searched, with inclusion limited to English-
language publications. 
All three conditions were associated with reduced OHRQoL through aesthetic compromise, diminished self-esteem, and 
social avoidance. In MIH, patients face difficulties achieving effective anesthesia and demonstrate a pronounced tendency 
toward carious lesions. Fluorosis negatively affects self-perception among those affected. AI is associated with psychological 
distress and social withdrawal. Prosthetic rehabilitation and aesthetic treatment improve OHRQoL in patients with 
developmental enamel defects. Aesthetic dental treatment in this group should be regarded as a preventive intervention 
against depression and social exclusion, rather than merely a cosmetic procedure. 
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Introduction 

Developmental enamel defects represent a serious health concern that reduces quality of life. The 

prevalence of defects among children varies by region; in the case of molar-incisor hypomineralization (MIH) 

it may reach 15.6%, enamel hypoplasia 4.5%, and fluorosis 18.5% [1]. Enamel abnormalities may be caused 

by multiple interacting factors, ranging from environmental influences to systemic diseases and genetic 

disorders. Developmental enamel changes may present as hypoplasia or foci of disrupted mineralization, 

manifesting as alterations in crown morphology, tissue discoloration, and compromised aesthetics. These 

visible changes co-occur with hypersensitivity, increased susceptibility to dental caries, erosive lesions, and 

pathological tooth wear [2]. Enamel defects may also affect the psychological well-being of those afflicted. 

Research indicates that dentition and its aesthetics influence not only facial attractiveness but also a 

person's perceived social and intellectual appeal [3]. With advances in dentistry and treatment quality, an 

important aspect of oral health is not merely the condition of the dentition per se, but also dental aesthetics [4]. 

It appears that in contemporary practice, the appearance of teeth is a matter of considerable importance to both 

patients and dental clinicians. Oral health-related quality of life is multidimensional; the four most important 

aspects currently identified as defining orofacial appearance are orofacial pain, oral function, psychosocial 

impact, and appearance [5]. 

The aim of this study is to characterize three types of developmental enamel defects (molar-incisor 
hypomineralization, fluorosis, and amelogenesis imperfecta) and to present their psychosocial effects and 

impact on quality of life in minor patients. 

 

Materials and Methods 

Relevant scientific publications were identified and retrieved from the PubMed and Google Scholar 

databases. The literature review was conducted using the following search terms: oral health-related quality of 

life (OHRQoL), developmental enamel defects, MIH, fluorosis, and amelogenesis imperfecta. Articles in 

languages other than English were excluded, with the exception of selected excerpts from the chapter 

"Developmental Abnormalities of Enamel and Dentin" from the textbook edited by Dorota Olczak-Kowalczyk 

„Kompendium stomatologii wieku rozwojowego” Otwock 2023. Searching and review were conducted 

between March and May 2026. 

 

Results 

MIH 

The term "molar-incisor hypomineralization" was first introduced in 2001. It describes a condition of 

systemic origin that manifests as a developmental enamel disturbance affecting one to four permanent first 

molars, frequently associated with the incisors [6]. The causative factors are highly diverse; some studies 

indicate that they may act during the perinatal or postnatal period, and include infections, childhood illnesses, 

febrile episodes, and antibiotic use at a young age [7]. The enamel of affected teeth exhibits quantitative or 

qualitative defects, or a combination thereof. The color of lesions may range from creamy-white defects with 

diffuse margins to yellow-brown defects with sharply demarcated borders [6]. Over the past decade, the 

number of studies on MIH has increased substantially, enabling more refined prevalence estimates [9]. In 2003, 

Weerheim and Mejare reported MIH prevalence ranging from 3% to 25% [10]. According to the 2018 

systematic review by Dave and Taylor, the overall global prevalence of MIH is 14.2% [11]. Schwendicke et 

al., in their 2018 review, demonstrated that the global burden of MIH is 13.1%, affecting approximately 878 

million people, with 17.5 million new cases recorded annually, of which 27.4% require treatment for pain and 

hypersensitivity [12]. Teeth with hypomineralized tissues are susceptible to atypical carious lesions, post-

eruptive enamel breakdown, reduced resin bond strength in restorations, and aesthetic problems [13]. Studies 

also report difficulties including pulp inflammation and the necessity for premature tooth extraction [14]. All 

of these complications may necessitate repeated dental treatment. Furthermore, there is a well-documented 

problem with achieving effective anesthesia in MIH-affected teeth [15], which considerably increases the 

burden of dental treatment and reduces quality of life. 

İpek and Bolanka, in a 2025 study [16], reported a correlation between MIH and dental treatment-related 

fear and anxiety. A statistically significant association was also observed between MIH and a higher prevalence 

of dental caries, corroborating the problem of frequent dental treatment in MIH patients. 

Dentas-Neta, Moura et al. [17] emphasized that school-age children with severe MIH demonstrated 

lower oral health-related quality of life and greater functional limitations than children without MIH. This is 

consistent with the fact that MIH can cause aesthetic alterations in the oral cavity, dental pain, and halitosis, 
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and may impair food intake (due to hypersensitivity, mastication difficulties, and problems with biting) as well 

as the consumption of hot and cold beverages. 

Children with MIH may present with malocclusion, which produces aesthetic disturbances in the oral 

cavity and negatively affects patients' self-esteem, as such conditions provoke adverse social reactions among 

adolescents [18]. 

Michealis et al. [19] conducted a study comparing the impact of dental caries and MIH on children's 

oral health and quality of life. They examined 528 children aged 7–10 years and concluded that both conditions 

exert a serious impact on patients' health and well-being, with symptom severity and discomfort increasing 

with disease progression in both groups. The authors noted that it cannot be unequivocally stated that MIH 

represents a more serious problem than caries. However, they clearly observed that MIH patients had three 

times more affected anterior teeth than caries patients, and that children in the MIH group more frequently 

demonstrated poorer emotional and social well-being indices — suggesting that the unaesthetic appearance of 

anterior teeth may lead to deterioration of mood, particularly when it attracts the attention of others. 

 

Fluorosis 

Dental fluorosis is a developmental enamel defect caused by excessive fluoride exposure during tooth 

development. The most commonly cited threshold dose is 0.1 mg/kg body weight per day, although the precise 
toxic dose remains unknown, as the condition may occur at lower intake levels [20]. This disorder affects both 

the aesthetics and function of teeth, and is most prevalent among individuals who reside in areas with elevated 

fluoride concentrations in drinking water during early childhood [21]. Additional predisposing factors include 

high altitude of the area in which fluoridated water is consumed [22] and renal disease leading to a reduced 

glomerular filtration rate [23]. 

Aesthetic changes in the permanent dentition most commonly appear in children who experienced 

excessive fluoride exposure between 20 and 30 months of age. It should be noted that the period of greatest 

susceptibility to fluoride excess occurs between 1 and 4 years of age, whereas risk is no longer present by the 

age of 8 years [24]. 

Fluorosis manifests as white or yellow changes on the tooth surface [25], which may take various forms: 

mottled enamel, brown or yellow discoloration, surface pitting, and thin horizontal striations that may involve 

all tooth surfaces and extend into dentin [26]. The severity of fluorosis depends on the duration and timing of 

excessive fluoride exposure, the patient's body weight, physical activity during the exposure period, nutritional 

factors, and bone growth rate — suggesting that the same fluoride dose may produce varying degrees of 

fluorosis in different patients [27]. 

The smile is recognized as an important element of facial and dental aesthetics. Among adolescents, the 

smile exerts a significant influence on self-esteem and well-being [28]. 

Marhman et al. [29] reported that enamel defects per se do not cause diminished self-esteem. However, 

they emphasize that these changes substantially affect individuals whose self-evaluation is primarily 

appearance-based and who depend on external acceptance. 

Molina-Frechero et al., in a 2017 article [30], concluded that fluorosis-induced enamel changes affect 

adolescents and their interpersonal relationships, owing to the unaesthetic appearance of the teeth — 

particularly during smiling. The authors also highlighted the issue of health inequity, as individuals with 

limited financial resources do not consider aesthetic treatment, thereby remaining unable to alleviate the 

anxiety associated with unattractive dental appearance. 

García-Pérez et al., in a 2017 study [31], observed a negative impact of both dental caries and fluorosis 

on quality of life in children aged 8–12 years. They further emphasized that in order to develop effective 

prevention and health promotion programs, the impaired quality of life of children affected by caries and 

fluorosis must be acknowledged, and timely dental treatment must be incorporated into official guidelines. 

Dental appearance can influence how individuals are perceived by others. Siddiq et al., in a 2020 study 

[32], examined the perceptions of children with visible fluorosis held by their peers in a group aged 12–15 

years. The study's conclusions highlighted that children themselves believed fluorosis could negatively affect 

their appearance, and that peers without fluorosis evaluated those with the condition unfavorably on the basis 

of appearance. 
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Amelogenesis Imperfecta 

Amelogenesis imperfecta (AI), also known as hereditary enamel fragility, is a group of heterogeneous 

developmental disorders affecting amelogenesis (the process of enamel formation) in both primary and 

permanent dentitions. It is inherited in an X-linked manner or as an autosomal dominant or recessive trait, and 

may co-occur with changes in other tissues of ectodermal origin. The clinical presentation is heterogeneous 

and depends on the phenotype of the observed enamel defect [20]. Prevalence ranges from 1:14,000 [33] to 

1:700 [34]. 

According to Witkop (1988), four main types of amelogenesis imperfecta are distinguished: Type I 

hypoplastic, Type II hypomaturation, Type III hypocalcification, and Type IV hypomaturation combined with 

hypoplasia and taurodontism [20], [35], [36]. 

Each type has characteristic features. Type I: crowns may be reduced in size, enamel is thin, smooth or 

pitted, with chalky, yellow, or brown discoloration, and a tendency toward open bite. Type II presents with 

enamel of normal thickness but rough, "bleached" chalky surfaces and minor yellow discoloration; 

hypersensitivity to stimuli and susceptibility to mechanical damage are observed, with frequent open bite. Type 

III is characterized by rough, soft enamel with discoloration and a predisposition to calculus deposition. Type 

IV combines features of Types I and II along with taurodontism. Different types of amelogenesis imperfecta 

may occur in the same patient on different teeth [20], [37]. 
 

Table 1. Comparison of the main features of the four types of amelogenesis imperfecta 

 

 I hipoplastic form 
II hypomaturation 

form 

III 

hypocalcificativon 

form 

IV hypomaturation 

and hypo plastic 

form with 

taurodontism 

Shape of tooth 

crowns 
Smaller than normal Correct size Correct size As in I or II 

Enamel thickness Thinner Correct thickness Correct thickness As in I or II 

Color of 

discoloration 

Chalk wite, yellow, 

brown 
„Bleached” surfaces Yellow, brown As in I or II 

Enamel structure 
Smooth or with 

recesses 
Rough Rough, smooth As in I or II 

Additional 

characteristics 
Open bite Open bite 

Increased calculus 

deposition 
Taurodontism 

 

Cases of co-occurring systemic disorders have been reported, including delayed skeletal and dental 

maturation [38]; one study even described a correlation between the hypoplastic form of amelogenesis 

imperfecta and nephrocalcinosis [39]. 

The appearance of AI-affected teeth deviates markedly from accepted norms. Individuals with this 

disorder may face difficulties not only with dental appearance — owing to enamel chipping, crown 

discoloration, and the tendency toward tooth breakdown and attrition — but also with orthodontic anomalies, 

impaired masticatory function, gingivitis, hypersensitivity, and pain. This ultimately leads to social withdrawal 

and reduced quality of life. 

It should be noted that the condition of such teeth is sufficiently severe that full-ceramic crowns, rather 

than composite restorations alone, represent the most durable long-term solution [40]. AI has been shown to 

lead to greater social avoidance and anxiety in affected patients compared to unaffected individuals [41]. 

Lundgren et al. [42] analyzed oral health-related quality of life in adolescents and young adults before 

and two years after early prosthetic treatment with full-ceramic crowns. Patients with amelogenesis imperfecta 

completed quality of life questionnaires; the OHIP-14 instrument was used to assess the impact of oral health 
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on quality of life. Results demonstrated that young people with AI had markedly reduced quality of life prior 

to treatment, which improved substantially two years after therapy. 

Coffield et al. in 2005 [43] tested the hypothesis that AI is associated with negative psychosocial 

outcomes. Using a questionnaire addressing demographic data, dental treatment history, and psychometric 

scales, they compared two patient groups: one with AI and one without. The AI group demonstrated higher 

rates of social avoidance and psychological tension, as well as greater levels of oral health-related discomfort, 

dysfunction, and handicap. Additionally, a correlation was observed between age and the impact of negative 

evaluation on self-esteem: younger patients with AI tended to exhibit lower self-esteem than older patients. 

 

Discussion 

Oral health-related quality of life is of considerable importance in clinical practice. It encompasses 

subjective assessment of oral health, functional and emotional well-being, treatment expectations and 

satisfaction, and overall sense of well-being [44]. For each of the developmental enamel defects discussed 

above, the conditions were found to impair quality of life due to the visibly atypical dental appearance and 

associated aesthetic concerns — in MIH [18], fluorosis [28], and amelogenesis imperfecta [42]. 

In individuals with enamel defects, difficulties with self-esteem and social acceptance are frequently 

highlighted as components of reduced quality of life. Physical appearance exerts a significant psychological 
and social influence on a substantial proportion of the population. The oral cavity and teeth are recognized as 

playing an essential role in both verbal and non-verbal communication, constituting an important element of 

social interaction [30]. In MIH, this was particularly relevant in the context of peer group belonging among 

adolescents [19]. Opacities and enamel staining, by producing aesthetic abnormalities, negatively affected self-

esteem and social interaction [45]. In the case of fluorosis, the unaesthetic appearance of the teeth — from the 

patients' own perspective — had an adverse effect on interpersonal relationships [30]. Furthermore, individuals 

without fluorosis themselves rated peers with fluorosis more negatively on the basis of appearance [32]. 

Regarding amelogenesis imperfecta, affected individuals demonstrated greater social avoidance than healthy 

counterparts and suffered from diminished self-esteem due to the unaesthetic appearance of their teeth [43]. 

Discomfort arising from factors other than aesthetics was particularly evident in MIH, where 

pronounced daily hypersensitivity and difficulties in achieving adequate anesthesia during dental treatment 

represent major concerns in the majority of cases [6], [15]. In AI-affected teeth, hypersensitivity may or may 

not be present [37], whereas in fluorosis, hypersensitivity is common among those affected, though its intensity 

does not correlate with fluorosis severity [46]. 

In scientific studies and systematic reviews, authors have drawn attention to the correlation between 

enamel defects and caries prevalence in MIH patients [16]. Regarding AI, studies do not clearly establish a 

relationship between this condition and caries prevalence; instead, they highlight susceptibility to mechanical 

crown damage, which may subsequently necessitate reconstructive treatment analogous to that required for 

caries [40]. In the case of fluorosis, the relationship is the inverse of that observed in MIH: excess fluoride 

disrupts enamel mineralization, yet studies do not demonstrate that higher fluoride intake is associated with 

reduced caries risk [47]. 

An important factor with secondary implications for quality of life is dental treatment-related fear. 

Jälevik et al. [48], in a 2022 systematic review, noted that while studies on the impact of MIH on quality of 

life are relatively abundant, only a single study unequivocally addressed dental treatment fear specifically. The 

authors highlighted that the majority of research on this topic has been conducted from the clinician's rather 

than the patient's perspective, and that further patient-centered research involving individuals with enamel 

defects is warranted. In AI patients, the prosthetic treatment process involving ceramic crowns did not result 

in increased dental anxiety [42]. 

Appelstrand et al., in a 2022 review [49], reported that dental fear was addressed in only one study 

included in the review, and its findings did not indicate a significant correlation between dental treatment fear 

and the presence of AI. Reviews addressing fluorosis lack information on dental fear directly attributable to 

this specific enamel defect in the studied patients. 

Conclusions 

Dental and oral health is an aspect that profoundly influences quality of life. This review identified that 

smile aesthetics decisively impacts life comfort. For each developmental enamel defect examined, the 

distinctive appearance of the teeth had a negative effect on self-esteem and concerns about peer group 

belonging, resulting in the social marginalization of affected individuals due to their differentiated appearance. 
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Quality of life was also affected by symptoms accompanying the defects: hypersensitivity and 

difficulties in achieving adequate anesthesia, which were associated with daily discomfort and pain during 

dental treatment. The tendency toward carious lesions and susceptibility to mechanical tooth damage — 

necessitating restorative dental treatment — were responsible for frequent dental visits and the requirement 

for invasive intervention. 

The cases cited provide evidence that aesthetic dental treatment in MIH, fluorosis, and amelogenesis 

imperfecta may serve as a significant element in preventing diminished self-esteem. The importance of such 

treatment among young patients deserves emphasis. It should be underscored that the goal of aesthetic 

treatment is not merely to improve the appearance of the smile per se, but primarily to prevent poor 

psychological well-being, depressive states, feelings of alienation, and lack of peer acceptance within the 

pediatric population. 
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